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PROCEEDIL NGS
Openi ng Remar ks

DR CRAIG Good norning to everyone. W will get
started. M/ opening remarks are very brief. They are
essentially to welcone you and to | et you know that we w ||
try and get done by 1 o'clock at the | atest, hopefully
around 12:00. | would encourage all of the speakers this
nmorning to try and stay within the allotted tine.

Again, just for the sake of the record, we need to
go around the table here and announce everybody that is
her e.

Do you want to start, Dr. Murphy?

DR. MURPHY: This |ooks |ike the survivors group
here. Dianne Murphy, Ofice Drector, CODE 4.

DR. CHHKAM: Gary Chikam , D rector, Division of
Anti-infective Drug Products.

DR. ALBRECHT: Renata Al brecht, Deputy D rector,
Di vi sion of Special Pathogens and | nmunol ogi ¢ Drug Products.
RELLER. Barth Reller, Duke University.

Mc GOODW N: Er nrona McGoodwi n, FDA.

3T 5 D

CRAIG Bill Craig, University of Wsconsin.
DR. NORDEN: Carl Norden, University of New
Jersey, Cooper Hospital.

DR CHRISTIE: | amCelia Christie, University of
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G nci nnati .

DR. HENRY: Nancy Henry, Mayo dinic.

DR. RODVOLD: Keith Rodvold, University of
I1linois at Chicago.

DR. SOPER: David Soper, Medical University of
South Carolina at Charl eston.

DR. CHESNEY: Joan Chesney, University of
Tennessee in Menphis.

DR CRAIG The first topic this norning--in fact,
we are going to go through several topics, toxicology,
m cr obi ol ogy, clinical pharmacol ogy, before we cone up to
our |ast disease entity to discuss.

The first one is going to be a toxicol ogy update
and the FDA presentation will be given by Dr. Osterberg.

Toxi col ogy Updat e
FDA Presentation

DR. OSTERBERG  Good nor ni ng.

[Slide.]

What | would like to do this norning is briefly go
t hrough the pharmtox section of the guidance docunent and,
foll ow ng that, address three questions and coments that we
received in response fromthe public.

[Slide.]

The first issue is the use of the preclinical
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pharmtox data. The first one would be to identify target
organs and tissues. This would be for nonitoring during the
clinical trials and also for inclusion in the investigator's
br ochure.

There is also a need to identify specialized
safety problens for nonitoring during the clinical trials
i ke what the fluoroquinol ones produce, Q Tc prol ongation,
and also to identify the toxicological profile which is the
conpl ete spectrumof toxicities that the drug is capabl e of
producing in the animals so that sonme conparison |ater on
can be made with the human toxicities that may energe.

Also, we use this data to select the starting
doses for the initial clinical trials and, perhaps, sone of
the future clinical trials but definitely for the
repeat - dose ani mal toxicol ogy studies.

[Slide.]

The types of toxicity studies that we |look at in
the pharmtox arena are the acute and nmultipl e-dose who are
subchronic studies. W |ook at the chronic studies which
are six nonths or greater. W |ook at the two-year
bi oassays for carcinogenicity. At least right now, we | ook
at two years. W are | ooking on shortening those tests with
speci fic innovati ons.

W | ook at genetic toxicology, both in vivo and in
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vitro, and this, of course, constitutes nutagenicity and
clastogenicity effects on chronosones. W | ook at
reproductive toxicology, specifically segnents 1, 2 and 3,
which is inpairnment of fertility, teratology and prenatal
and postnatal toxicities.

We | ook for specialized studies on occasion.
| nhal ati on; we have | ook ed at tobramycin for inhalation
whi ch, for antibiotics, is sort of rare. W |ooked at
phot ot oxi city and photocarci nogenicity for the
f I uor oqui nol ones whi ch have this potential in aninmals and,
of course, phototoxicity in humans.

We | ook al so for arthropathy which we know t he
fl uoroqui nol ones in juvenile aninmals have the ability to
produce and, also, in the human, we know that it causes
tendon rupture on occasion. W |ook at allergenicity on
occasion for beta | actam anti biotics.

[Slide.]

O her studies that we utilize are safety
phar macol ogy studies which allows the drug to be tested in
vari ous systens and in various reflexes, et cetera, to get a
better perspective on what the conpound is able to do in a
t he pharnmacol ogi ¢ sense but, also, it gives us sone signals
as to what types of special toxicology concerns we may have.

In sone cases, as you know, the fluoroquinol ones
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produce convul sions and, therefore, when we see this in
certain types of safety pharnacol ogy studi es, we can ask
speci fic questions and design studies to see that.

We | ook for absorption, distribution, netabolism
excretion which, of course, is pharmacokinetics and, at the
hi gher end of the dose-response curve, we | ook for
t oxi coki neti cs.

[Slide.]

The purpose of the animal-toxicity studies are to
identify potential human toxicities to alert the clinician
to potential problens during clinical trials. W also use
this information to design special specific aninal tests to
further define the toxicity or its mechanism Again, the
convul sant activity of sone of the fluoroquinolones in the
ani mal nodel s are an exanpl e.

We also |ike to suggest specific toxicities to be
nmonitored during the clinical trials, which I have
mentioned, such as hearing | oss that we see with the
am nogl ycosi des, neurotoxicity, again, that we see with sone
of the fluoroquinolones and well as Q Tc prol ongation and
allergenicity.

[Slide.]

We also like to investigate in the aninmals
toxicities that are unethical to exam ne in humans.
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Qovi ously, carcinogenicity and nmutagenicity, clastogenicity
or genetic toxicology, teratology, reproductive toxicity
and, of course, overdosage. |In these categories, of course,
you see information in the product | abeling.

We also like to see the toxicity profile in the
animal s because it is unethical to do these types of tests
in humans. O course, we don't want to see extensive
toxicity and we certainly don't want to see nortality.

[Slide.]

| will start to address the public questions and
comments that we received. The first question that we
recei ved was shoul d sponsors plan to conplete juvenile
animal studies prior to proposing to initiate single and
mul ti pl e-dose clinical studies in pediatric patients.

[Slide.]

The answer is on a case-by-case basis, yes,
because usually we know about the class of drugs and can
make extrapol ations to juveniles based upon pharnmacokinetic
data, body-surface area conparisons, use the rule of d ark,
et cetera, to help us nake these dose selections. If we
know about the class of conpounds, we are pretty confident
in the toxicity and what it may do in juveniles.

But, for new and uni que chem cal classes, we nmay
request juvenile studies. |If we have never seen the
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chem cal before in a unique class, then we should ask for a
| ot of studies in juvenile animals to see what it may do in
an i mmture enzynme systens, et cetera.

We al so suspect adverse reproduction effects if we
see it in the animl nodel which utilizes, of course, the
juvenile or the young-adult animals, things |like testicular
toxicity. W of course, are concerned for the juvenile
because of maturation arrest.

One of our concerns is irreversibility, so we
woul d ask for studies to nmeasure whether or not testicul ar
atrophy was reversible in the juvenile animals. W al so
suspect juvenile susceptibility on occasion; arthropathy
wi th the fluoroquinolones, ototoxicity, of course, with the
i mmunogl ycosi des, and i mmature bl ood-brain barriers.

This woul d ask us to, perhaps, request a juvenile
toxicity study.

[Slide.]

The second question is does the Division of
Anti-Infective Drug Products currently accept the I CH
gui delines on the topics of reproductive toxicol ogy and
nmut ageni city or should sponsors rely specifically on the FDA
gui del i nes.

[Slide.]

| thought | would nmention just what is the ICH at
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this point for those of you who may not be famliar with it.
The ICHis really an international conference on
har noni zation of technical requirenments for registration of
phar maceuticals for human use. Now you know why we call it
the ICH Its purpose is to increase drug devel opnent anong
three maj or drug devel opnent regions of the world,
specifically the United States, Japan and Europe, by
reduci ng duplication of efforts, thus saving tinme in the
devel opnent and approval of drugs.

It al so harnoni zes and updates technical
requi renents, requests early exchanges of data and neetings
on energent issues to address situations before they becone
pr obl ens.

[Slide.]

Wth response to whether or not we use |ICH
gui delines or the FDA guidelines, CDER has had historical
toxicity guidelines but they are fairly old and they are not
up to date. Therefore, over the years, we have used the
Center for Food Safety and Applied Nutrition's reproductive
toxicity guidelines in the Red Book and the Center for
Veterinary Medicine's genetic toxicity section and its
t hreshol d assessnent gui del i ne.

These are somewhat up to date and are being
i nproved right now. However, the Center for Drugs is a
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signatory to the ICH It has helped to wite the safety
gui dances and, therefore, it is expected to inplenent them
So when the expert working group on a particular guideline
and the steering commttee, which is the governing body of
the ICH, finally signs off on the step-4 docunent and the
docunent is published in the Federal Register in this
country, and the simlar docunments in the other two regions
at step 5.

Everybody is expected as signatories to inplenent
t hem

[Slide.]

The | ast coment that we received fromthe public
is that preclinical toxicity tests should identify the
conplete spectrumof toxicities of a drug in aninals.

I nterspecies differences in pharnacol ogic properties of the
drug give rise to toxicities in humans that are not seen in
ani mal s.

Adj unctively, one nay see toxicities in animls
that are not seen in humans. This is true. However, CDER
recogni zes that differences in pharmacoki netics and enzynes
in receptive popul ations, et cetera, can account for
toxicities seen in humans but not seen in animals and vice
versa. So we agree with the statenent.

Furthernore, ethical reasons will not allow higher
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drug doses to be given to humans to produce the conplete
spectrumof toxicity in humans. This is unethical, as we
di scussed before. Therefore, CDER requires sponsors to do
what they can do to provide useful safety data as |Iong as
there is good commbn sense and good science involved in it.

Thank you for your attention.

DR. CRAIG Any conmments, questions, on the
mat eri al that was presented?

| f not, thank you very nuch.

W w il nove on to the next topic which is
m crobi ol ogy and the FDA presentation will be given by
Sousan Altai e.

M cr obi ol ogy Updat e
FDA Presentation

DR. ALTAIE: Good norning.

[Slide.]

This nmorning, | amgoing to try to answer all the
guestions that were given to us by industry and that we were
not able to incorporate in the individual indications. Mst
of ny comrents have been incorporated with their answers in
t he individual indications and you have been listening to
them for the past two days.

These are the remaining issues that could not fit

within the indications and | am addressing them separately.
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[Slide.]

The question fromindustry was rai sed about the
certification and qualification of the | abs and what ki nd of
certification for the outside-the-United-States |aboratories
i s accept ed.

[Slide.]

We do recogni ze that, outside the United States,
there are several bodies of regul atory agencies and we don't
know what kind of regul ations they have or the
st andardi zati on or how they conpare to each other across the
continent.

So we recogni ze this fact and we just say that if
you use an outside |aboratory to, at |east, submt the
quality-control/quality-assurance prograns and their
protocols in as nuch detail as you can for us to be able to
validate their results that come out of these | aboratories.

[Slide.]

There was anot her comment independently and it
encouraged the division or the FDA to cooperate with NCCLS
and to prevent disparities in setting breakpoints and
quality-control ranges for susceptibility testing.

[Slide.]

In fact, the two divisions, at |least that | know
of, the Division of Anti-Infective Drug Products and the
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Di vi si on of Special Pathogens and | mmunol ogi cal Drugs
menbers do have a presence in NCCLS commttees as observers,
as voting nenbers and as consultants. Menbers of the

Di vision of Anti-Infective Drug Products do attend the
sem - annual neetings where these breakpoints for quality
control and the drugs are set.

So we do have an appearance and we are doing the
best we can in trying to collaborate with NCCLS on these
di sparities.

[Slide.]

There is another comment referring to HCFA
Iicensure being not required in the U S. for the
| aboratories to be able to operate. And that woul d prevent
the Coll ege of American Pathology Certified | abs to be
included in the | aboratories that are accepted by the FDA

| have good news and bad news. | wll give you
the good news first. CAP has obtained a deened status and
now i s accepted by HCFA to certify | aboratories.

[Slide.]

The bad news is, unfortunately, it is in the |aw
that the | aboratories who test human speci nens nust be
certified under CLIA '88. There are few exceptions. That
is the VA hospital and the NIDA which is the National

Institute on Drug Abuse that are exenpt. Also, the research
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| abs are exenpt and the forensic | abs are exenpt.

For the NIDA only the section that does the drug
testing is exenpt, not the rest of the |aboratory. So you
still need to be under CLIA certification before using a
| aboratory as a qualified |ab.

[Slide.]

| need to give you a little bit of background
before I go into the next conment. The background is this;
in the general docunent guidelines, under the m crobiol ogy
i ssue and in the study design section, we address the
antimcrobial susceptibility testing and that the patient
i sol ates should be stored until the clinical outcone is
known so that isolates frompatients who failed can be
studi ed further.

W also state in the sanme paragraph that it may be
appropriate for a systematic prospective sanple of al
strains to be retested by the sponsor or by a reference
| aboratory just to do a spot check on the results and the
coment .

[Slide.]

So the comment cane fromindustry saying that such
retesting gives value only in limted situations. For
exanple, they list the non-U. S. | aboratories where the

testing was done on the site abroad. They state, however,
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that routine testing, even if for a prospective sanple, is
an unnecessary expense.

[Slide.]

Qur response to that is that we recogni ze that and
we reworded the docunent to read as follows: "If the
antimcrobial susceptibility testing is perfornmed in a
non-U. S. laboratory, it nmay be appropriate for a random
sanple of clinical strains to be retested by the sponsor in
order to assure the validity of the antim crobial
susceptibility test results.™

This statenent currently does not exist in the
docunent you have in your hand, but it will nmake its way
into the docunent before it is published.

[Slide.]

The next question fromindustry was in regards to
dilution testing. This particular quotation was taken out
of the docunent, "What do you nean by full range of
dilution? Does this nean cl ear endpoi nts?"

[Slide.]

The actual statenment in the docunent does state
that yes, we need clear endpoints. And the statenent reads
as follows: "A full range of dilution should be tested to
yield on-scale rather than off-scal e endpoints,” which neans
cl ear endpoi nts.
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[Slide.]

Background. Before we go into another question,
need to give you a little bit nore background. To be
eval uabl e for m crobiol ogi cal assessnent, the pathogen
shoul d be susceptible to the study and control drugs." This
is the result of the way we wite the labels. 1In the
| abel s, we say the drug is working agai nst susceptible
strains of such-and-such organi smin such-and-such
i ndi cati on.

That statenent is correct because we | abel the
drugs that way.

[Slide.]

The comrent fromindustry canme, "This situation
really does not allow for conplete evaluation of the drug
which will be used enpirically for treatnent of al
pat hogens, not just the susceptible ones." And the
suggestion was made that the pathogen susceptibility
requi renents for evaluability be deleted from al
i ndi cati ons.

[Slide.]

It is easier said than done. There is an ethical
issue with that; how can an investigator be asked to keep a
patient on study knowing that the cultured isolate is

resistant to the study or the control drug. It may be okay
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inan UTl but it won't be ethical in a neningitis study.

[Slide.]

Despite that, we realize the value of including
all patients if they are doing well. So we are trying to
put the followng or a variation of this follow ng statenent
in all indications which says, "If the patient is judged by
the investigator to be responding well clinically to the
t herapy, then the patient nay be kept in the study and
counted evaluable if they neet all the other evaluability
criteria.”

Actually, as a mcrobiologist, | ampretty pleased
that we finally may be able to get sone resistant isolates
in setting up our breakpoints which will give us a nuch
better understanding of how the drug in vitro breakpoints
can be set having those resistant isolates and the clinical
outconme with them

[Slide.]

Wth this one, | would Iike to conclude ny talk.
| think this would address all the m crobiol ogical issues
that we received fromthe industry and ot her bodies. |
woul d i ke to thank ny colleagues in the clinical mcro
group in the Division of Anti-Infectives, Dr. Al bert Shel don
for his continuous support of the group--he is our team

| eader--Fred Marsi k, Harold Silver, Peter D onne and James
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Ki ng.
Thank you.
Panel Di scussion
DR CRAIG Coments? Questions? | rnust admt
that | still find it difficult when you are doing a

doubl e- bl i nded study and you have got an organismthat is
resistant to one drug and not to the other, and you don't
know what drug the patient is getting--it makes it
difficult, or I"'msure you are going to have situations
where certain physicians, no matter how the patient is
doing, is going to pull the patient out of the study.

So it is still going to make it difficult to be
able to obtain informati on on resistant organi sns when you
are doing it in atrial conparing it with an agent that has
significant problem agai nst those resistant organisns. A
cl ass- A exanpl e would be for drugs agai nst drug-resistant
Strep pneunp and using sone of our standard ones which
think there are clearly problens with many of those drugs.

It just nmakes it nore difficult to get adequate
nunbers. Already, it seens that the resistant organi sns
di sappear when everyone starts a clinical trial. Secondly,
the difficulty in being able to enter the studies; the
question is, do you decide certain ones |ike sinusitis where

you are not going to see deaths occurring, whether that
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situation, you just let it go ahead and docunent it better,
or do you do studies |ike we have tal ked about before, doing
retap studies so you find out the information relatively
soon so you can at |east get some bacteriol ogic efficacy?

We just need to think of other ways that we can
eventually design trials so that we can nmake it easier to
get that information which I know is what you are hoping is
going to be the plan for the Cctober neeting.

DR. CHHKAM: | think those points are sort of
right on target. Part of it is a judgnent of the risk of
the result in failing therapy, as Dr. Altaie pointed out.

It wll be different for a study in neningitis versus the
study of UTI.

The ot her issue is designing the protocols so
that, in fact, there is a safety valve, if you will, in
follow ng the patients carefully enough so that if there is
evidence of clinical failure that there can be appropriate
change in therapy. That is adequately designed in the study
and all that information is captured.

So those are sone of things we need to consider.

DR. ALBRECHT: As you conmented, it seens |ike
sonetines the resistant organi sns di sappear when you are
doing the clinical study. But in cases where we have had

t hese situations cone up, sone of the options that were
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entertained, as Dr. Chikam said, if the patient were
clinically doing well, there was a high | evel of attention
to this discordance between clinical and resistance and the
pati ent would be carefully foll owed.

But ot her approaches have been that the patients,
actually, then get excluded fromthe blinded study and put
on an open armand followed to gather all the information
because sort of the paradox was, when we were devel opi ng
sonme of the cephal osporins for the bugs the penicillins
didn't treat, it was like, "Well, I'"musing the appropriate
control and yet how do | prove ny case this covers those
or gani sns?"

So, having clear criteria of what would be
collected on the patients in this sort of open sidearm was
one of the ways we got at it.

DR. CRAIG The other question that | would have
relates nore to breakpoints. NCCLS has gone ahead and put
together their criteria that they require fromindustry and,
at least the criteria on which they are going to base
breakpoi nts, the M7 docunent.

Do you have simlar things that industry knows
that you require? Are they simlar at all to what NCCLS
requi res?

DR. ALTAIE: Yes. W have a docunent in progress
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of being published that was put together with the

m crobi ol ogic groups in the Division of Anti-Infective and
Anti parasitics and Special Pathogens. So we do have a
docunent that is going to cone out and outlines our needs
for the way we need the m crobiol ogical data to be
present ed, anal yzed and docunent ed.

The big issue, the difference, is that NCCLS,
under the CBC influence, | think, is steering away from
predicting clinical efficacy of a drug by setting those
breakpoi nts versus predicting resistance. That is a
phi | osophi cal difference and the breakpoints can be very
different.

| think one big issue that needs to be sol ved
bet ween FDA and the NCCLS is that what are we setting the
breakpoints to predict, clinical efficacy or rising of
resistant organisnms? | think that is the phil osophical
di fference between the two agenci es.

DR. CRAIG That is a debate internationally as
well. Sonme countries have set their breakpoints primarily
just to pick up resistance and others do it nore for
clinical purposes. So you are right. It is a debatable
issue. Both are inportant.

DR. ALTAIE: And we have to find a nmedi um happy

pl ace to not have disparities with NCCLS.
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DR. RELLER | wonder if the revision of the
wor di ng having to do with the ability of an individual
patient to be continued who is doing well doesn't have
a--whether or not it should be recognized, the real reason
for doing that.

| have questions about doing it to get information
on breakpoints for the followi ng reasons. |If the patient is
doing well, and, in fact, the organismis resistant by
current breakpoint criteria, what the NCCLS sees presented
is that the breakpoints are wong, based on a paucity of
data and that they should be | oosened.

So it works the other way around, that it doesn't
have to be as susceptible as what the breakpoint is to stil
get a good clinical outcone. The nunbers are never | arge
enough to nmake firmconclusions. | fail to understand how a
clinical trial that is ethical, based on inclusion of
pati ents who have a reasonabl e probability of benefit could
i kely generate sufficient nunbers to give you crisp data on
failures related to resistant organi sns because the nunbers
are so heavily stacked for susceptibl e ones.

Rat her, the ability to continue a patient who is
doing well, despite possible in vitro resistance at
currently set breakpoints has nore to do with recognition of
good patient care and a little bit of flexibility in the
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process for carefully assessing the patient clinically and
that the revision of the breakpoints, at |east from what |
have seen over the years at the NCCLS neeting, cones nore
from devel opnent of resistance that was not recogni zed
earlier and seeing clinical failures that then one cones
back and | ooks at patients who have failed, for exanple,
patients with fluoroquinol one-resistant gonococci and then
revi sion of breakpoints, or enterococci that the breakpoints
weren't appropriate and have to be tightened up because
patients are not doing well despite apparent in vitro
susceptibility, or a nethicillin-resistant staphyl ococci,
coagul ase- negati ve staphyl ococci, that there is a m smatch
bet ween sone clinical outcomes and goi ng back where the
breakpoi nts were i nappropriate and have to be adj ust ed.

But to get that information up front froma
clinical trial that is predicated on giving patients drugs
to which their organismis susceptible, | sinply don't see
how-it is not possible to have it both ways. It is not
possible to do the right thing for the patient and get
enough nunbers of those that are truly not susceptible to be
able to give you clinical failures which you would need to
have to validate resistance.

So, theoretically, there nmay be a few m smat ches

but the very m smatches that soneone would be likely to
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continue the drug woul d be where the patient is doing well
and you would end up with a resistant-organi sm patient doi ng
well, therefore, let's | oosen the breakpoints and be nore
inclusive, which | think is not the w sest idea based on
sonme of the--it gets us into the situation in this country
of having too generous a criteria relative to, for exanple,
what the Europeans | ook at in sonme of the breakpoints that
have been said al ready.

Just anot her vi ewpoi nt.

DR. CRAIG | understand the concern. My view on
it, though, is that we have had breakpoints or we have had
doses of drugs that we have used that have been real
overkillers for what really has been required. So there is
sone fluff underneath there that can cover many of the
resi stant organi sns.

Shoul d we, though, still just call those resistant
and entirely go to new, nore expensive, agents and abandon
drugs that have been around for a long period of tine? I
think that is when you have to weigh it.

I f you are tal king about a very expensive,
potentially toxic, drug, playing around with breakpoints in
that situation, | would agree with you. That is not the
scenario that | would support as well.

But when we have tried and true, narrow spectrum
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relatively highly effective drugs that we have tended to
dose too much in the past, at too high a dose, then | think
there is sone roomto | ook at changi ng the breakpoints. So
we try and get clinicians to use agents which we think are
nmore narrow spectrumwhich result in |less side effects than
forcing clinicians to go and use newer drugs.

So | think you have to take both aspects in there
and try and find a nediumthat everybody can cone to a
consensus.

DR. RELLER Bill, could you give sone exanpl es of
the cites--

DR CRAIG Let ne just cite for anmoxicillin.
Amoxicillin is a drug which, if we use penicillin MCs for
it, we would have a very high degree of resistance and we
woul d not be using that drug. Mst of the great majority of
Strep pneunpo woul d be resistant.

So what happened was, the first tinme around, we
pushed t he breakpoint fromthe penicillin breakpoint up to
0.5 for amoxicillin. Now, recently, NCCLS has been | ooking
at it with additional data and noving it up a little bit
hi gher .

So that is a drug which is a narrow spectrum agent
and one that has been around for a long tinme, has been the

recommended drug of choice for many clinicians. So what we
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are trying to do is be able to use this drug as rationally
as we can because of our good experience with it in the
past .

So | think, for trying to find the right
breakpoint for that drug, is a goal that we should | ook for.
DR. RELLER  For, like, respiratory-tract

i nfections.

DR CRAIG Yes.

DR. CHESNEY: Which NCCLS is working on.

DR CRAIG Yes. But |I agree with your point,
too. But it needs to have sone clinical data to back it up
That is oftentines the hardest thing to get if you elimnate
all resistant patients fromclinical trials. It is very
difficult to find good clinical data.

That is why the kind of data we have been able to
nodel has been much nore on bacteriol ogi c data which cones
fromotitis nmedia, sinusitis, those where doubl e punctures
are done, where there are di seases where, even with
resi stant organi sns, you are oftentines going to see a fair
degree of clinical success.

But pneunonia is a much harder area to try and get
t hat kind of data.

DR. ALTAIE: If | mght chime in here. | also
think that the breakpoints that were being set previously,
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we tended to set nore drug-class breakpoints. Wthin the
limts of the error of the test, 1-2 dilution being
acceptable fromday to day, that was a practice that woul d
not have put us in this situation as nuch as we are in it
now.

The drive for that is this percent susceptible for
mar ket i ng purposes that drives conpanies to come to NCCLS
with alimted amount of data and say, "Well, | don't think
0.25 is appropriate. If you put ne at 0.5, ny
susceptibility is going to shoot up."

| think that gane of one-dilution change and
raising falsely the susceptibility or percent susceptible
organismfor a given drug has driven us into a situation
where we really don't know what we are dealing wth anynore
in these breakpoints.

| think we should steer away froma one-dilution
di fference, changing the whol e breakpoint, raise the
susceptibility to what the conpany is happy with, and stick
nmore with class breakpoints, if applicable. | understand
that sonetines it is not. But when it is, | think that is a
solution to put an end to this gane.

DR CRAIG Any further conments?

If not, let's nove on to the next one which is on
clinical pharmacol ogy. The FDA presentation will be given
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by Philip Col angel o.
Clinical Pharnmacol ogy
FDA Presentation

DR. COLANGELO  Good nor ni ng.

[Slide.]

This nmorning, | wll discuss the major revisions
that we have nmade to the draft gui dance under section 6,
now, clinical pharnmacol ogy and bi opharmaceuti cs.

[Slide.]

Just to back up a bit, in the previous draft
gui dance docunent which was known as the evaluability
criteria docunent, the section that we had was entitled
phar macoki neti cs under clinical issues.

[Slide.]

Currently, now, in the new draft guidance, the
entire section has been renaned to clinical pharmacol ogy and
bi ophar maceutics. The reasons for this change were really
twofold. One, we felt that this nore accurately reflects
the content of the revised second and, secondly, it also
reflects the approach that we, as reviewers in the Ofice of
Cl i ni cal Pharmacol ogy and Bi opharmaceuti cs now t ake when we
revi ew subm ssi ons.

When | say subm ssions, | am speaking for al

drugs and not just any infective drugs.
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[Slide.]

So, to expand on the concepts of clinical
phar macol ogy and bi opharmaceutics a bit further, the
bi ophar m conponent of a subm ssion can be thought of as a
characterization of the drug product, itself, or the
formulation, if you wll, and al so assessnent of the drug
product quality.

| have listed here primary areas of focus for
bi opharmaceutics. This really isn't anything new. It is
sort of standard fare, if you wll, for a submssion. It
i ncl udes eval uati on of bi oequival ence, bioavailability, the
effect of food on systemic availability, evaluation of in
vitro dissolution, and, perhaps, correlation between in
vitro dissolution and in vivo bioavailability and ot her
formul ation issues that may ari se.

There have been no changes with this section from
t he previous draft guidance.

[Slide.]

The clinical pharnmacol ogy conponent of a
subm ssion can be viewed as the characterization of the drug
substance in humans. Again, | have listed the major areas
of focus and they include evaluation of nmechani sm of action,
phar macoki neti cs, PK, pharmacodynam cs, PD. |f applicable,
PK/ PD eval uation. Evaluation of certain patient
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characteristics or denographics--that is, as covariates to
explain variability in either PK or PD or both.

Eval uation of special populations and their effect
on kinetics or dynamcs, and this would include the elderly,
pedi atrics, renal and hepatic inpairnment. Evaluation of
rel evant drug-drug interactions and al so a popul ati on
approach. Popul ati on approach can be used to explore for
rel evant covariates again or to also discover or explore the
i nfluence of the covariates on variation in PK or PD

Al so, a popul ati on approach can be useful when
there is sparse sanpling such as in phase 3 trials to
estimate pharnmacoki netic paraneters in the target
popul ati on.

If | could just back up a bit, wth respect to
ki netics, pharmacokinetics, this, of course, is a
characterization of the absorption, distribution, nmetabolism
and excretion of a drug. This has already been di scussed by
Dr. Frank Pelsor in the previous advisory conmttee that was
hel d for the previous draft gui dance.

So there have been no real substantial changes to
this section, either.

Wth respect to pharmacodynam cs, in very general
terms, pharnacodynam cs seeks to describe the relationship

bet ween drug dose or drug concentration and pharnmacol ogi cal
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effect. For anti-infective drugs, here we are speaking of
the rate of kill or the suppression of growh of
m cr oor gani sns.

A conbi ned PK/ PD eval uation attenpts, then, to
relate an oftentinmes mathematically nodel, the tenpora
change in the response with concentration. |In other words,
we are trying to quantitate the tinme course of the response
w th concentration

[Slide.]

We have included a discussion of the PK/ PD
eval uation of antimcrobial drugs in the current version of
the draft. Really, this represents the nost substanti al
change that we have nmade to our section

Thi s di scussion was included, in part, because of
comments that were made to the previous draft gui dance by
the Society of Infectious D seases pharmacists. Really, to
summari ze what they have said, they actually supported the
use of PK/PD analysis as part of the drug devel opnent
program for anti-infective drugs.

Al so, we at the agency al so recognize that this is
an evolving area and that there has been rather extensively
investigated in in vitro and in animal nodels of infection
and increasingly in patients to assess anti m crobi al
activity.
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So the literature in this area continues to expand
and, in sone instances, supports the use of this type of an
appr oach.

[Slide.]

So what could be sone of the benefits for PK/ PD
eval uation? One would be that it could facilitate the early
selection of a |lead candidate. This would be such as doing
preclinical screening to evaluate either an in vitro node
of infection or an ani mal nodel of infection, the PK/ PD
rel ati onshi ps.

Anot her benefit, and a very inportant one that we
see, would be that PK/ PD evaluation can lead to the
sel ection of an appropriate dosage reginen. This would be
such as during your phase 1, phase 2 trials and, in turn,

t hen woul d provide very valuable information to design your
| ater phase 3 trials to assess pivotal efficacy and safety.

Anot her benefit is that a PK/PD eval uati on may
hel p you better understand either clinical or
m cr obi ol ogi cal or maybe both outconmes. This would be such
as during your confirmatory phase 3 trial. And outcone
woul d be construed as either a failure or, perhaps, success.

So the net benefit would be a nore efficient drug
devel opnment program

[Slide.]
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In the revised section, we discussed the PK/ PD
paraneters that have been exam ned the nost. These relate
antimcrobial drug concentration or sone netric of exposure
toin vitro susceptibility of the target m croorgani sm -t hat
is, the MC

This is a table that | have taken fromDr. Craig's
recent review article that appeared in Cinical |Infectious
D seases whi ch shows the common PK/ PD paraneters that have
been related to antim crobial efficacy with particular drug
cl asses or certain drugs, paraneters such as above the MC
which is the tine that the drug concentration relative to
t he dose interval spends above the MC may be related to
beta-lactamtype antim crobi al s.

Then you have the 24-hour area-under-the curve-to
M C and peak-concentration to MC ratios which may be
related to concentration-dependent killing type
antim crobial s.

[Slide.]

These paraneters have been correlated with
antimcrobial efficacy mainly in in vitro nodels and in
animal nodels. | think that is an inportant point is that
they have been mainly correlated here with in vitro and
ani mal systens. They have recently been related, in nore

limted cases, though in the clinical setting.
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There are ot her approaches and markers that can be
used and have been experinented with. The bottomline, at
this time, is that nore data is needed fromclinical trials
to really adequately validate these paraneters and markers
and this would be especially as reliable predictors of
clinical and/or m crobiol ogical outcone.

[Slide.]

So, to summarize, we have stressed again the
i nportance of adequate clinical pharmacol ogy and
bi ophar maceutics data. 1In the context of that, we have
added a di scussion of the PK/PD eval uation of antim crobial
drugs. Currently, we viewit as an evol ving science and,
really, |ike pharmacokinetics, as a tool for providing an
additional level of certainty and especially with respect to
the selection of the optimal dosage regi nen.

We woul d encourage increased utilization of PK/ PD
eval uation especially prospectively and, also, we would
encour age sponsors to incorporate this type of analysis
t hroughout their drug devel opnent program

Finally, we also would encourage frequent
di scussions with the agency regardi ng these issues.

[Slide.]

Lastly, | would like to al so acknow edge Dr. Frank

Pel sor and Dr. Funm Ajayi who have coauthored this section
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with me and have been involved in hel pful discussions for
this presentation.

Thank you.

DR. CRAIG Any questions and clarification?

Comm ttee Presentation

DR CRAIG (Qobviously, this gives nme a chance to
discuss ny bias. | think this is a significant addition or
at least a first step in the right direction in terns of
changing or altering sone of the guidelines. When one talks
about validating PK/PD paraneters, the ones that | show
there, to find out which paraneter is actually inportant,
what you have to have is a lot of different dosage regi nens.

If you primarily | ook at one dosage regi nen and
| ook at a higher dose and a | ower dose, all the paraneters
are going to increase. You are going to get a higher peak
| evel , higher area under the curve, higher tinme above M C,
So it is exceedingly difficult to try and pull out which is
the paraneter that is nost inportant.

The only way that you can really do it is by doing
mul ti pl e dosage regi nens because then you vary the
paranmeters and to do that in human clinical trials is going
to be very difficult. But, clearly, what can be done is
paraneters can be determ ned in animal nodels of infection.

One of the things that is appearing to occur, at
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least | think it is fairly well docunented now with the beta
| actans is that the magnitude of the paraneter required for
efficacy in an animal nodel appears to be not species
dependent. It appears to go across a whole variety of
different animal nodels and al so appears to be related to
the magni tude required in human infections.

So the potential is to use animl nodels, and
maybe this will also work out for in vitro nodels, to at
| east get a magni tude paraneter that would fit w th whatever
M C one is picking and using the M C as your potency
i ndicator and at |east cone up with the dose that people are
usi ng, what kind of MC could you tol erate.

So | think it can be useful for hel ping to set
breakpoints. | think it is going to be especially hel pful
as was nmentioned in early drug design, to try and find sone
of your best candidates. | think it is also going to be
i nportant in drug devel opnent.

But, as was nentioned, what we really need is not
just nore animal data. Wat we need is a |ot nore clinical
data. | think that is where we really need the partnership
with industry for themto incorporate sone of these
phar macodynam ¢ studies into their early trials with new
drugs.

ot ai ning PK data, oftentinmes popul ation
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phar macoki netics, is very nice because then, oftentines, to
generate that, you don't need a huge nunber of sanples for

i ndi vi dual patients. Then, with popul ation

phar macoki netics, it is a very good tool that one can then
use that to actually predict fairly accurately what kind of
phar macoki netics one is going to see in other individuals,
and then start correlating that with response.

Many of you saw the article that Dr. Drusano put
together in JAMA this year using such a technique wth
| evof | oxaci n and, again, show ng what paraneters canme out
and correlated wth the efficacy of that drug.

So the earlier this is done, | think, in the
clinical trial, Iike in early phase 2, the earlier the
chance it has to be useful to the pharmaceutical conpanies
later on. | know what many of us that have our biases on
that this mght be able to do, but I think we are going to
have to have nore clinical data before to nmake the agency
nmore confident with the use of pharmacodynam ¢ PK/ PD
paraneters before they will be able to start using them nore
internms of the possibility of being able to reduce the
nunber of patients that are required in order to put the
whol e docunent and get the whol e drug through the agency and
the revi ew process.

We know that everything is very expensive to put a
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drug through and any tools that we can use to still nake
sure that the drug is safe and effective but to reduce sone
of the cost |I think is a goal worthwhile trying to achieve.

So | think PK/PD right nowis a potential chance
to do that but what we really need is the clinical data. So
| am pushing and suggesting that industry try and, whenever
possi bl e, incorporate sone of these. | know many of the
conpani es are starting to incorporate PK/PD studies into
their early phase 2 trials in order to gain such information
in the hope that, eventually, this will broaden our overal
knowl edge on this in the clinical arena and be able to be
hel pful for getting the drug approved.

DR. COLANGELO Let nme also add that FDA is
putting together a workshop to discuss this issue and it
w Il be upcom ng.

DR. CRAIG W also wuld let the people in the
audi ence know that the International Society for
Anti-Infective Pharmacol ogy will be having a synposi um at
|CAC this year. It wll be on Wednesday, Septenber 23, the
day before I CAC starts and the title of the synposiumis
going to be The Use of Pharmacodynam cs for Drug Delivery
and Drug Devel opnent.

This is a synposium as | said, that wll be at

ICAC. So | think there are going to be these workshops and
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things around that | think, in the long run, will expand our
know edge and, hopefully, get nore people up to snuff on
what we are tal king about.

Comm ttee Di scussion

DR. MJURPHY: Thank you very much for your conments
because | think you have put it very much in perspective for
everyone. This is an exciting arena. Certainly this whole
area has enabled us to nove pediatric drug devel opnent al ong
and | think it is an area that we would | ook into.

We always |ike data that enhances us and forns us
and directs us. W just can't nake quantum | eaps and we
need that clinical information.

DR. CRAIG As the drug conpanies will say, there
are al ways, anong physicians, risk takers and those that are
nore conservative. Obviously, | ama risk taker but | think
what you have to do--it is good to have both to nake sure
that a consensus cones up and there is good science that
backs it up

DR. GOLDBERGER  You were just tal king about risk
a second ago. (Qbviously, one of the ways to mnimze it is
to use sone of the in vitro and ani mal nodels of which you
spoke a few nonents ago.

Since you have a |l ot of expertise in those areas,

| was curious, are there any particular caveats we should be
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t hi nki ng about with particul ar nodels, particular drug
classes, as we try to interpret that data or make
recommendati ons to conpanies, for instance, in terns of
using it?

DR. CRAIG In terns of the magnitude of the
paraneter that is required for efficacy, | think there is
fairly good concordance between ani nal nodels and what we
have tended to see in humans in terns of the tinme above MC
that is required for penicillins and cephal osporins,
car bapenens--not as much either animal or clinical data just
W t h car bapenens.

What you need in order to really be sure that the
magni tude is correct is you need failures. It wasn't until
the penicillin-resistant pneunococci cane around that we
started to see failures. So then things started to | ook
fine.

We have had many bacteriologic failures for a | ong
time with Henophilus but that is in otitis nedia, oftentines
in older kids where | have told you before the bacteriol ogic
failure is infrequently translated into a clinical failure.

But there are magnitudes, | think, for certain
drugs that have conme out very well and it appears to be
nodel -i ndependent. By that, | nean what is required for

pneunonia is simlar for what is required for peritonitis
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nodel s, the soft-tissue nodels, bacterem a nodels, so that
the data is relatively tight.

It is very interesting. You can just go back to
the old data in the literature and, as |long as they give
phar macoki netics, you can sit down and calculate fromthe
old studies in the literature. It is amazing how cl ose and
along a very nice line one finds all the drugs and multiple
drugs within the sanme class fitting.

| would say that at |east fromthe data that we
have been able to put together, free drug | evels appear to
be the | evels that one needs to look at. If one |ooks at a
hi ghly protein-bound drug, one finds that it requires a
hi gher tinme above M C than a drug that has | ow bi ndi ng.

But if you correct for it and look at only free
drug levels, then they seemto be roughly the sane. So that
woul d be one of the caveats that | think have cone out of
what |evels should we be looking at. At least wth the beta
|actans, it looks like it is the free drug |evels.

| can't tell you that is the case with the
fl uoroqui nol ones. There hasn't been enough data yet and it
is only recently that we have started to have
f I uoroqui nol ones wi th higher degrees of protein binding. So
that area is still a little unclear.

DR. GOLDBERGER |Is the degree of protein binding
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sort of species-independent? |Is it constant across species?

DR CRAIG No. It clearly varies in species but
you can use tricks. W are able to produce pretty close to
human binding in mce by injecting human al bum n and getting
human al bum n concentrations in the m ce.

So there are ways of getting around that and
show ng that you can start to approxi nate what you see. But
if you look at free drug levels in both species and | ook at
its paranmeter, then that sort of takes away the problemwth
protein binding and the magni tude of the paraneter seens to
be the sane.

So that is what is nice about it. If it was the
total drug level, that was the paraneter that was really
correlating, then the degree of protein binding would really
affect what the total drug | evel would be and make it nuch
more difficult to | ook at that anong ani mal species.

That still may be the case with fluoroqui nol ones.
As | say, it is just nmore work needs to be done.

Macrol i des, while we know what the paranmeter is, the

magni tude of the paraneter required for efficacy is not as
clear. So there are a variety of drugs still in which a |ot
nore work needs to be done.

Keith and | are right now | ooki ng at a paper that

has been submtted in vanconycin for glycopeptide. It is
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very difficult to try and figure out what the paranmeter is
that is inportant for efficacy.

So | agree wwth you. W are far frombeing at the
end of the tunnel and know ng exactly what we are doi ng, but
| think there is enough data now at |east, for beta | actans
and fl uoroqui nol ones, to suggest that the magnitude of the
paraneter found in animal nodels is very simlar to what one
sees in humans, that is is sonething worthwhile to proceed
on and get nore information.

| think NCCLS has sort of bought into it and now
has added it as one of the other characteristics besides
clinical data, population distributions, things |like that
that they will be | ooking at for breakpoint determ nations.

DR. RODVOLD: One of the questions | had for your
presentation, and maybe it is in the docunents and it just
didn't conme across in your slides, is that--and we tal ked
about this yesterday with one of the disease states--is the
aspect of tissue levels. That would be another area that,
if you don't have it, I would encourage you in the future to
address, even in giving guidance to the sponsor of a
conpound as well as interpretation of that data.

There are lots of ways. It is inportant in the
sense of knowi ng whether or not drug is in the tissue or in

the fluid, but where do you go fromthere and what ki nd of
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gui dance that they should collect, shouldn't collect, howto
do the studies.

| amsure Bill would tell you that the literature
isriddled with all kinds of data that you can tw st the way
you want it to say, but it may not be neaningful if it is
not | ooked at the proper way. So | would encourage that
because it is comng into sone of the disease-state
docunents, not so nmuch in abundance but it is still out
t here.

So if you haven't, | would encourage that as
another thing. Actually, the approach that you have is
probably the better way of |ooking at it at this tinme so you
may want to use it as to get it out of the other places, but
| think you will still be approached by, we are going to do
this study, collect these, and we want it in our
advertisenment or--1 think you have to be ready to | ook at
t hat .

DR CRAIG | think you have worded it very well
in here in what you are looking at in tissue distribution.
Where you al so say this does not inply that the adequacy of
such testing nethodol ogy has been verified for all infected
sites or that the rel evance of all such data to clinical
ef fectiveness has been establi shed.

So | conplenent you on the way it is worded
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but--yes; | think we do need tissue distribution studies.
There are new techni ques now for | ooking at extracell ul ar
fluids, mcrodialysis. Sone people now are even starting to
do mcrodialysis in humans so there are ways of |ooking at
concentrations at sites of infection that don't involve
grinding up the tissue and mxing all the intracellular with
the extracel lul ar gem sch

So, again, this is another area where technol ogy
i s expandi ng and where we will have nore information, and I
amsure the kind of information you will eventually require
will also vary depending on how t he technol ogy changes.

DR. SANDHAUS: Sandy Sandhaus, Nexstar. | had a
pair of submtted questions, the first of which | think is
nost relevant right now Basically, | amgoing to posit a
t heoretical drug.

[Slide.]

This theoretical drug is a |iposomal
am nogl ycosi de. The nobst inportant aspect of is probably
the last one there; it has the potential to reduce
class-related toxicities, this hypothetical drug,
dramatically alter PK wwth an elimnation half |ife of about
ni ne days follow ng a single intravenous adm nistration,
human safety at 1500 ncg/m plasma | evels of the parent

drug, and efficacious in animals and sone data in hunans.
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But the M C is not neasurable and not predictive
of the efficacy in these ani mal studies.

[Slide.]

So the question then is a sinple one. What are
the scientific considerations in designing clinical trials
for antibiotics that cannot be evaluated by classic in vitro
susceptibility testing?

It seens |ike the discussion they just had was

extrenely relevant to this.

DR. CRAIG | can comment about another |iposoma
product, |iposomal gentamicin, that we | ooked at in an
animal nodel. Again, it didn't have as long a half life as

ni ne days--was it nine days that you had there? But it had
a much longer half life in the animal than the other drug
did, probably about, say, 15 mnutes to about four hours.

So it is quite a nultiple increase. But when we
cal cul ated out area under the curve and | ooked at it in that
regard for the paraneter, the two drugs actually cane out to
be roughly the sanme. So that is the kind of thing that
would do in an animal nodel with this is try and find what
magni tude of a paraneter do you find for efficacy.

Otentines, people just study a drug so that it is
ef ficacious but they never find the limts of where it

starts to fail because when you start to find the limts of
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where it starts to fail, then it starts to give you a clue
as to what the magnitude of the paraneter is that m ght
determne that and see if it is all related to what one sees
that is required with a nore standard fornul ati on of the
regul ar drug.

| think those are the kinds of things that can be
done in animals ahead of tinme to try and get sone
information that m ght, then, be able to be | ooked at in a
human clinical trial fromthe pharmacoki netics of the drug.
The question is is what M C do you use for the paraneter
Do you use the MC for the conpound?

If it turns out, when you analyze the data, that
you can use the MC for the conpound in the absence of the
| i posone preparation, then that is a clear advantage for
you. Then you don't have to do separate M Cs with this kind
of drug.

So | think there are sone things that can be
| ooked at in animal nodels and using a variety of themto
try and get a little bit better handl e on what you m ght
need to look at in a human clinical trial.

Any ot her comments? Keith?

DR RODVOLD:  No.

DR. CRAIG \What are the scientific considerations

in designing? As | say, if you know what is required in an
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animal nodel in order to get efficacy against the pathogens
you are going after and you know what that paraneter is,
then, theoretically, it will help you sel ect what kind of
dose you are going to go after

Then, in an early phase 2 study, you can coll ect
sone kinetics in your patients, correlate your kinetics with
the outconme in the patients in that dose and then start to
get sone initial PK/PD evaluation results. Hopefully, this
will, then, enable you to decide on your final dosage
regimen that you are going to use throughout the rest of the
clinical trials and then things sort of fit into the regular
bal | gane.

At least that is the way | would |ook at trying to
take this kind of a product and work it on through and get
it into the clinical arena.

DR. GOLDBERGER: | have a question. Have you
shown, then, in other words, that this drug will work
agai nst organisns that a conventional am kacin dosi ng
regi men woul d not work again, obviously, the am kacin dosing
regimen to be given nuch nore often

One shoul d probably distinguish between the issue
of resistance and the issue which has been floated a | ot
with the |iposomal conmpounds about an infection in an organ

site or sonewhere else where the distributional differences
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bet ween | i posomal and non-1liposomal m ght play a role.

But, fundanentally, have you shown that it wll
wor k agai nst highly resistant or resistant organi sns where
clearly conventional am kacin woul dn't work?

DR. SANDHAUS: The answer to that is that that is
in process. The place that we are nost actively
investigating is--first of all, let ne say that no organi sm
has been identified that am kacin does not treat in vitro
that this drug treats.

So, in other words, it has not changed the
characteristics of the parent conpound. But there are drugs
an am nogl ycoside treats in vitro that it is not used
against clinically because of the | ow therapeutic index
bet ween where you get toxicity and where you can actually
treat the drug; for instance, G ampositive agents.

And this theoretical drug appears to be able to
allow that therapeutic index to be greatly expanded. That
is kind of the way | would put the current state of our
know edge.

DR. GOLDBERGER Listening to that, it is alittle
| ess clear to ne whether the issue, then, of using
conventional MCs as a starting point won't actually work
out. In other words, it seens that if you are not saying

that we can treat highly resistant organisns, then it would
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seem as though the conventional MCs wuld at | east be a
starting point in terns of thinking howto proceed with the
devel opnent of the drug.

DR. SANDHAUS: | can say that we have treated
hi ghly resistant organisns effectively in humans that have
failed conventional am nogl ycosi des but the nunbers have
been extrenely small. | amnot willing to make clains for
this drug that we can't support at this point.

DR. CRAIG But, again, | would conme back--1 woul d
think that there would be sone PK/PD data that coul d be
generated in animals that could be useful in |ooking at your
Gram positive organi sns, finding out how nuch dose, what is
the area under the curve, the peak |level, all those kinds of
things that are required for efficacy.

The problemthat nany people tend to do with
animal nodels is to do one organi sm and, essentially, base
everything on one organismwhile, in a clinical trial of 100
peopl e, we may have 100 different organisns. So it is very
inportant, | think, when one | ooks at ani mal nodels, that
one | ooks at a variety of different bacteria so one can take
in some of the variation that one woul d expect to see in a
clinical trial.

DR. MURPHY: | would say that | think this fits in
very well to what was ny second slide with I think ongoing
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nmeetings with the FDA in your drug-devel opnent plan is a
good i dea.

DR. CRAIG Yes.

I f we have nothing nore, it's break tine.

[ Recess. |

DR CRAIG W wll nove on to our last topic
which is empiric therapy of febrile neutropenia. The FDA
presentation will be given by Dr. David Ross.

Febril e Neutropenia
FDA Presentation
DR. ROSS: Good norni ng.

[Slide.]

As the | ast speaker, | was trying to explain to ny

son |l ast night what batting cleanup neans, but | amnot sure

| did a good job. At any rate, ny nane is David Ross.
a nmedical officer in the Dvision of Anti-Infective Drug
Products. | amgoing to be speaking on the proposed
gui dance for clinical trials of enpiric antibacterial
therapy of febrile neutropenia or ETFN

One point | want to nmake at the outset is that
amonly going to be speaking about enpiric antibacteri al
therapy. Certainly, we recognize that antifungal therapy,
given enpirically for fever in the neutropenic patient, is

an inportant issue but I will not be dealing with that in
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any great substance during this presentation.

[Slide.]

What | would like to do is tal k about sone di sease
definition and endpoi nt issues, describe the proposed
criteria for conducting clinical trials for this indication
and then finish with questions for the commttee.

[Slide.]

Let me start by tracing the kind of shadowy
outline of how the regulatory definition for this indication
has evolved. Initially, this started out as the

"I mmunoconpronm sed patient,” a phrase which appears in the
| abel ing for drugs such as ceftazidine.

The problemis that we know that not al
i mmunoconprom sed patients are alike. The
solid-organ-transplant patient is not the sanme as the
H V-infected patient who is not the sane as the patient on
steroids who is not the sanme as the elderly, mal nourished
patient froma nursing hone.

So, nore recently, we have noved to the term
"febrile neutropenia.” This term nology has been used in
drug | abels for products such as cefapine and ci prafl oxicin,
but the process of defining this is still evolving, in part,
in parallel with evolution in our understanding of the
concept of fever and neutropeni a.
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For purposes of this presentation, I amsinply
going to refer to this entity as fever and neutropenia, or
FN.

[Slide.]

Wiy is it so hard to define this entity? What
would like to do is just describe sone clinical scenarios
that illustrate some of the problens in defining why it is
hard to define these patients, both in terns of treatnent
and especially in terns of the setting of clinical trial.

As the first clinical scenario, I would like you
to consider a 24-year-old woman with Hodgki ns di sease, an
absol ute neutrophil count of 0, and a tenperature of 39
degrees centigrade. She is enrolled in a trial of enpiric
t herapy of fever and neutropenia. Despite an intensive
wor kup, no infectious source is found.

She remains febrile and neutropenic. Her
antibiotics are discontinued after fifteen days. The
pati ent defervesces two weeks later foll ow ng bone-nmarrow
recovery. And, follow ng further chenotherapy, she obtains
conpl ete di sease remn ssion

The question | would like you to think about is is
this patient evaluable for efficacy.

[Slide.]

As a second exanple, a 47-year-old man with acute
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myel ocytic | eukem a devel ops fever while neutropenic. He
also is enrolled in an ETFN trial. This patient pronptly
def ervesces al t hough, again, no infectious source is
identified despite intensive workup.

Ei ght days into enpiric therapy, the patient
becones febrile and hypotensive. He grows out multiple
cul tures of vanconycin-resistant Enterococcus faecium The
patient's antibiotic reginen is nodified, but he dies from
sepsis two days later. |Is this patient eval uable for
assessnment of efficacy?

[Slide.]

Finally, on the next slide, consider a 70-year-old
woman with stage 4 rectal carcinoma who is receiving
irinotecan and 5-fluorouracil and who presents with a
tenperature of 37.1 degrees centigrade whil e neutropenic.
She is screened for an ETFN trial that has an inclusion
criteria of 38 degrees centigrade for fever.

She is enrolled by m stake. Blood cultures drawn
at study entry grows Pseudononas aurugi nosa. Repeat bl ood
cultures at the end of therapy are sterile and the patient
is clinically well. In a setting of this trial, is this
patient eval uable for efficacy?

[Slide.]

| think that these scenarios, while they nay not
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be typical, illustrate sone of the problens in defining this
di sease state. Fever is not a perfect marker for infection
in neutropenic patients. Not all patients with neutropenia
and fever will be infected. Not all neutropenic patients
with infection will have fever.

Bl ood cultures are an inperfect marker for
infection in neutropenic patients. The najority of patients
in recent series of neutropenic patients with fever have not
had positive blood cultures. 1In addition, the
interpretation of blood cultures can sonetines be
probl ematic in the neutropeni c host since these patients
frequently do not show classic signs of inflammtion.

Finally, fever is frequently not associated with
positive blood cultures, as | have said.

[Slide.]

| think it is helpful, in sone ways, to think
about fever and neutropenia as a spectrumin which, at the
top, we have situations where we have the strongest evidence
for infection in which there is m crobiol ogic docunentation
of infection, either with bacterema or w thout bacterem a.

Below this, in terns of the strength of evidence,
are those individuals where there are signs of inflammtion
or other signs of infection but we don't have m crobiol ogic

docunentation, we sinply have clinical docunentation of
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i nfection.

Then, finally, there are those patients who have
fever for which the etiology is uncertain. Sonetines, you
W ll see this described as fever of uncertain origin. W
know t hese patients may be infected. W know they have to
be treated enpirically to avoid early nortality, but we
don't know if they truly are infected.

Finally, there are those patients who have fever
that is felt not to be due to an infectious source, a
bone- marrowtranspl ant patient with venous thronbosis, a
patient with drug fever.

| think it is also useful to keep in mnd that |
am show ng you a one-di nensi onal spectrumhere in terns of
bacterial infection. It is inportant to keep in mnd that,
in the real world, this spectrum has nore than one di nension
and that patients may al so have fungal, viral or parasitic
i nfections.

[Slide.]

This situation has led to a problemin defining
febrile neutropenia for trials. There is a |ack of
consensus on who should be enrolled. |In addition, the
question of how you define the disease for efficacy
assessnment is unclear. Do you base this on those patients

who you know have infection, on the basis of culture
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results, or everyone who enters on the basis of fever and
neutropenia, which is the situation in the real world, after
al | .

[Slide.]

This has also led to a situation in defining
endpoints for fever and neutropenia trials. There is a |ack
of consensus on how | ong patients should be treated before
you can say whet her the drug has worked. Should the primary
endpoi nt be survival, regardless of what it takes to get
there, so the patient can get their next round of
chenot herapy or should we consider fever, the surrogate
mar ker, as the primary endpoint.

The role of secondary endpoints is al so unclear.
What do you do with a patient who responds to treatnent, as
in the second case | presented, but then devel ops a serious
superinfection. Wat do you do about new epi sodes of fever
that nmay or may not be due to infection?

How are we to regard addition of other
antimcrobial agents, in particular antifungal or antiviral
agents or even other antibacterial agents with a different
spectrum of activity. There are other secondary endpoints
that one could imagine that | haven't put on here; for
exanple, tine to resolution of fever

[Slide.]
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Unabl e To Transl ate Box ---]

To show the kind of problens that can arise if the
outcones are not clearly defined in advance, |et ne present
sone data from Joseph Pater and his coll eagues at the
Nat i onal Cancer Institute of Canada. They took data from
actual clinical trials and said, "Let's see what happens if
we change the outcone.”

They defined one outcone as resolution of the
initial episode with no new infection with a susceptible
isolate. Under this definition, patients who devel oped an
i nfection subsequent to resolution with a resistant isolate
were still considered successes.

Qutcone 2 was resolution of the initial episode
with no newinfection. And then, finally, outcone 3 was
survival regardless of whether the patient needed to have
nodi fication of the initial reginen. So, for the first two
outcones, if you nodified the initial reginmen, you were
considered a failure. For the third, it didn't matter as
| ong as you survived the infection.

[Slide.]

They | ooked at three different reginens in a total
of 283 patients. They found that the response rates for
each reginen varied dramatically dependi ng on what outconme
you chose. The differences were also quite inpressive.

For the first outconme neasure, reginmen C was
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Unabl e To Transl ate Box ---]

clearly superior. For the third outcone neasure, all three
reginmens did better than with the other outcone neasures and
the differences really weren't that great.

So one conclusion fromthis is that you really
have to be careful of what you are asking in order to get
usabl e i nformati on.

[Slide.]

To make the situation nore interesting or
confusing, this is not a static entity. There have been
trends in enpiric therapy of fever neutropenia that really
have made life much nore difficult for everybody. The
m cr obi ol ogi ¢ patterns of infection have changed.

There has been a shift at nmany centers from
infection with Gamnegative organisns to infection with
Gram positive organisns. There have been changes in the
practice of enpiric antibiotic coverage with many clinicians
usi ng nonot herapy in selected circunstances and, for
sel ected patients, treatnent with oral agents.

There has been an increasing use of growth factors
whi ch shorten the duration of neutropenia. Finally, there
is data on treating selected patients who are felt to be at
low risk for overwhel mng infection as outpatients.

[Slide.]

In terns of how we can kind of put this altogether
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and try and aimat a noving target, | would just like to
guote David Sackett here from a paper published al nost 20
years ago in which he says, in part, "The answer to the
question, 'Wich events should be counted and which there
shoul d be bl anmed?" depends on the nature of the question
posed. "

| think we have to deci de, when you are designing
atrial for this indication, what it is we are asking the
drug to do.

[Slide.]

Goi ng back to the spectrumfor this disease state,
we know that, for mcrobiologically docunented infections,
we want bacteriologic eradication fromthe bl ood and
clinical inprovenent. Going down to situations where you
have fever alone, we definitely want to see defervescence.
In all situations, we want to see prevention of nortality
fromthe infection

[Slide.]

So trying to put this together into a guidance
framework for this indication, let ne start out with the
poi nt s-to-consi der docunment which is incorporated in the
current draft guidance. That suggests that an adequate and
well -controlled nmulticenter trial in the setting of

previously established effectiveness in at |east three
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specific deep infections.

In addition, the I DSA guidelines published in 1992
made recommendati ons about the popul ation to be studi ed,
what nodifications of the initial reginmen would be all owabl e
and what endpoi nts should be used and how data shoul d be
anal yzed.

[Slide.]

So | think, to start out, in terns of who should
be studied, clearly patients who have fever and neutropeni a.
We woul d define fever as an oral tenperature of 38 degrees
centigrade or nore on at |east two occasions or a single
oral tenperature of 38.3 degrees centigrade or nore on at
| east one occasi on.

The gui dance refers to rectal thernometry. VWhile
we woul d not say that soneone who had a rectal tenperature
taken that showed fever is not truly febrile, I want to
enphasi ze that, on the basis of patient safety, this is not
a nmethod for taking tenperatures that is appropriate for
this patient popul ation in general.

In addition, I want to enphasize that nodalities
such as tynpanic thernonetry raise issues about sensitivity
with regard to detecting fever. There have been a nunber of
reports in which patients who were obviously febrile were

regarded as afebrile by tynpanic thernonetry.
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Wth respect to neutropenia, a neutrophil count os
| ess than 500 cells per mcroliter wwthin 48 hours of study
entry woul d be consi dered evidence of neutropenia. Patients
who are not neutropenic at study entry but have their ANC
fall below 500 within this tine period would be regarded as
havi ng neutropenia for study purposes.

In addition, the neutropenia should be due to an
under | yi ng malignancy or recent chenotherapy for such a
mal i gnancy.

[Slide.]

Addi tional information that we would want on these
patients, and sone of these factors are potential factors
for stratification, would include patient age, would note
that the I DSA guidelines call for stratification of studies:
pediatric and adult popul ations; severity of depth of
neutropeni a; the nature of the underlying disease;
hemat ol ogi ¢ mal i gnancy; | eukem a; |ynphoma versus solid
tunmor as well as disease status; the use of growth factors,
t he presence of absence of an indwelling vascul ar catheter;
the use of prophylactic antibiotics, and I wll say a little
nore about this later on; if the patient is a
bone-marrow graft recipient, when they received it and what
sort of transplant they received.

[Slide.]
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Who did we not want to enroll in these studies?
Patients should not be getting antibiotics at the tine that
they are on therapy. W don't want to have the already
confused situation with regard to treatnent effect
confounded by prior antibiotics within 72 hours of study
entry.

This raises the issue of oral-antibiotic
prophylaxis. In keeping with the I DSA guidelines, what we
woul d recommend is that if oral antibiotic prophylaxis is
used in a clinical trial, the reginmen should be specified
prospectively, the sanme regi nen should be used for al
patients who receive prophyl axi s.

The study should be stratified prospectively
according to whether or not patients receive prophyl axis.
Finally, we would absolutely discourage the use of
parenteral prophylaxis in the absence of a conpelling
rational e.

[Slide.]

Wio el se would we not want to routinely enroll in
these studies. Patients with HV infection represent a
speci al category. | have put this in parentheses. It is
not that we don't want information on these patients who
represent an clinically inportant subgroup. It is inportant

to keep in mnd, however, that these are patients who
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frequently have clinically manifest i mmunosuppression due to
their underlying HV infection.

So unless the study is specifically set up to | ook
at questions related to HV infection as part of the study
protocol, patients wwth HV infection should not be
routinely enroll ed.

Patients with lowrisk syndrones; for exanple,
chroni c beni gn neutropenia who represent a different
popul ati on should not be routinely enrolled. Patients who
are about to die fromtheir underlying disease for whom
assessnent of therapeutic efficacy would be problematic at
best shoul d al so not be enroll ed.

Then, finally, situations where the pathogen has
been identified prior to entry where it is not truly enpiric
t herapy woul d al so represent a patient popul ation that
shoul d not be routinely enroll ed.

[Slide.]

In terns of assessnents, | think that these are
fairly straightforward. Certainly, we want to know history,
rel evant review of systens with regard to signs and
synpt ons, physical exam nation. Culture data, obviously, is
very inportant. Blood cultures including cultures from
i ndwel I'i ng vascul ar devices and other cultures is indicated.

Chest X-ray and other diagnostic tests is indicated.
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[Slide.]

Assessnent should be carried out at study entry
before therapy is received with an initial efficacy
assessnment at 72 hours when culture data shoul d be avail abl e
and a treatnent effect m ght reasonably be expected to be
mani f est ed.

You would normally expect, in terns of subsequent
assessnents, that for inpatients, daily assessnents woul d be
carried out. For patients who are treated as outpatients
under a protocol, the schedul ed assessnent shoul d be
di scussed with the division in advance.

There shoul d be an end-of -t herapy assessnent and
then, finally, a test-of-cure assessnent at seven days after
the end of therapy.

[Slide.]

In terns of anal ysis considerations, assessnent of
ef fi cacy should be done in a blinded fashion to avoid
introduction of bias. This is true whether the assessor is
wi thin the agency or fromthe sponsor side. Analyses should
include both intent-to-treat and per-protocol anal yses.

Assessnent of clinical response should be based on
consi stent application of objective criteria to the extent
possi ble. Al episodes should be analyzed if patients are

permtted to be reenrolled. However, because episodes in an
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i ndi vidual patient may not be conpletely independent of one
anot her, a separate anal ysis should al so be done for first
epi sodes of fever and neutropeni a.

[Slide.]

In terns of the populations to be anal yzed, and I
woul d just rem nd people of the discussion back on Wednesday
by Dr. Lin and the commttee, really, | think it is helpfu
to | ook at a nunber of different popul ations, especially in
this indication where we may be interested in a nunber of
different questions, so that no single population may give
t he answers that we need.

W woul d take all random zed patients and define a
nodi fied intent-to-treat population, and I will just rem nd
you based on Wednesday's discussion, that by MTT, | nean
t hat any exclusions are based solely on free random zati on
characteristics so as to preserve the random zati on schene.

We can al so define a per-protocol population which
is a |l ess heterogenous popul ati on and, dependi ng on how one
wants to viewit, a potentially nore defined popul ation.

[Slide.]

The M TT popul ati on woul d consist of all enrolled
patients who receive at | east one dose of the study drug,
are febrile at entry, are neutropenic within 48 hours of
entry, and do not have non-infectious fever at entry.
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[Slide.]

A per-protocol popul ation would take those
patients who satisfy the MTT criteria and anal yze those
patients who had at | east seven days foll ow up, those
patients who received the original reginen for at |east
72Ehours without nodification. Patients who were nodified
prior to 72 hours would not be considered eval uabl e under
this anal ysi s.

In addition, patients who die prior to 72 hours
woul d be regarded as uneval uable in this analysis but
considered failures under the intent-to-treat.

In addition, patients where there was nodification
for an adverse-drug reaction would al so be consi dered
unevaluable. |If the patient had a fever of uncertain
etiology and they receive antifungal, antiviral or
antiparasitic agents, they would be considered eval uabl e
only if that agent was given after they defervesced.

| f they received these agents prior to
def ervescence, they woul d not be considered eval uabl e.
Agai n, there would have to be absence of non-bacterial
infection at entry. Finally, if the patient died before the
test-of-cure, they would be regarded as evaluable only if
you can attribute death to infection.

[Slide.]
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In terns of endpoint analyses, let ne just quote
from Wal ter Hughes and his col |l eagues in the | DSA
guidelines. "It is optimal to use nmultiple paraneters for
t he assessnent of patients including clinical response to
t herapy, evidence of mcrobiologic efficacy and survival."

[Slide.]

| think what we woul d propose is to exam ne
different endpoints as a matter of routine with the size of
t he anal yzed popul ati on kept constant for any given endpoint
for which success would correspond to specific clinical
goal s--i.e., survival, clinical and m crobiol ogi c response,
the need for antibiotic nodification and for protocols in
which there was an IV to oral switch, what the effect of
sequential 1V oral therapy is.

[Slide.]

Definitions of response could include the
followng. The initial episode resolves with nodification
with no febrile episodes or infection before the
test-of-cure visit. Under this definition, even if you
defervesced, if you devel oped a fever before test-of-cure,
you woul d be scored as a failure.

A less restrictive definition would sinply | ook
for resolution of the primary epi sode w thout nodification

of anti biotics. Under this definition, a new fever would
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not be counted as a failure.

Finally, the nost lenient, or |east restrictive,
definition would be survival of the infection with
nodi fication allowed; in other words, prevention of early
morality frominfection

[Slide.]

O her study considerations which should be
di scussed with the division in advance include the
conparator to be used, treatnent nodifications that woul d be
al l oned during therapy, the use of oral antibiotics to
conpl ete therapy, protocols involving outpatient treatnent,
and pl anned subgroup anal yses such as anal ysis of patients
by severity and depth of neutropenia.

[Slide.]

Questions we would like to receive guidance from
the conmttee on are first, are these entry criteria
appropriate for studies of enpiric therapy of fever and
neut ropeni a, and how shoul d protocols incorporated different
anal yses and di fferent endpoints.

Thank you.

DR. CRAIG Thank you, David.

| would I'i ke to acknow edge one ot her person that
is at the table now and that is Dr. Arthur Brown, Professor
of Medicine and Pediatrics, Menorial Sloan Kettering Cancer
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Center in New York. W clearly appreciate his being here
because we do, as | say, need sone expert help in this.

Maybe, Arthur, you mght want to start off wth
what you think about the criteria that have been put forth.

Comm ttee Presentation

DR. BROMN: | appreciate being invited to be here
and to be a part of the discussion of this and will try and
add what little | can to this. | first would like to say
that | think that David's presentation has really brought
together a | ot of very conplex issues and he has tried to
put them and | think quite successfully, in plain view for
us.

So, David, | would like to acknowl edge that it is
obvi ous you have done a lot of work. | think it is very
wel | done, at least put in front of us.

As far as Bill's question to nme about these
criteria and so forth, I would Iike to just comment that,
unli ke the other infectious kinds of definitions and things
we use, as is plain to everyone, is an exceedingly conpl ex
t hi ng because we are tal king about a physiol ogic state.
Even the definition of what is fever and neutropenia is so
different, as we all know, than just the idea of having a
m cr obi ol ogi cally docunented or defined infection such as

pyel onephritis or such as--well, pneunbnia, | won't get into
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because we coul d argue about that--but other kinds of
infections, certainly neningitis or sonething like that.

From an oncol ogist's point of view, as well as an
i nfectious-di sease person's point of view, really, one of
the things that, as David just pointed out, the survival of
the episode is certainly a valid clinical acconplishnent,
where you want to get to and so forth

But, froma regulatory point of view or design
point of view or froma scientific point of view that,
obviously, is not all there is and there is a lot in
between. So that is why this is so conpl ex.

If I may, | actually want to comrent on the
wor di ng, not David' s wordi ng because he was careful about
it, but thereis, inthe literature, this term"febrile
neutropenia."” David got away fromthat and | would like to
encourage us to get away fromthat because, to ne, it
doesn't make a whole | ot of sense.

Neutrophils don't have fever. W should be callng
it "fever and neutropenia” but not febrile neutropenia, or
F&N or sonething like that, but not febrile neutropenia. |
don't want to get into semantics too nuch, but | would |ike
to encourage us to be using termnology that really is
correct.

Anot her point is | would agree with David and |
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woul d encourage us not to even suggest that rectal
tenperatures should ever be a part of the evaluation of
these patients because to put it in a guideline suggests
codi fication and suggests that that is practice, and so
forth, even though we may have "in parentheses" or an
asterisk at the bottom of the page, we don't reconmend this.

So if we don't recomend it, we shouldn't have it
in there at all

| amvery in favor of the idea of multiple
anal yses as has been presented. | think it is very
inportant to do it that way. | think there are, as has been
said, nmultiple ways of looking at this that are essenti al
froma regulatory point of view, froma scientific point of
vi ew and, obviously, froma clinical point of viewas to
what the outcone m ght be.

So it would seemto ne appropriate that we
recommend or try and structure, in terns of guidelines, the
types of popul ations that would give the right kinds of
accrual of nunbers into the studies that would allow for the
proper power of the study to be evaluated for these nultiple
anal yses.

| will |leave the design of that or howthat is
acconplished to the biostatistics people how we do that.

That nmay be how we kind of cone into sone conflict of how
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this m ght be acconpli shed.

| am ki nd of the ol d-fashioned school that | sort
of rely on the idea of a mcrobiologically docunented
infection even in the fever an neutropenia kinds of studies
has to show ne that, indeed, a certain reginen, regi menEA,

m ght be as good or better than regi nen B.

| would bet that nost |ID people would subscribe to
that kind of thing. But we all know that there certainly
are the patients who, as was presented, don't fit. It just
doesn't work out that way. That is the way the world works.
It is not necessarily so.

So soneone who defervesces but doesn't have even a
clinical docunented infection, that is sort of the next step
dowmn. Are they to be just tossed aside and not included?
No; | don't think so. As | said, | think those people are
just as inportant. So | think the multiple nmeasures of the
mul ti pl e anal yses at those levels is appropriate, as David
has presented them

| think the question of not excluding HV people
fromstudies was wel |l -handl ed by David and | said that |
woul d agree that there are specific questions to be asked
about these patients, especially the patients who have
neopl astic di sease who are H 'V positive, |ike Kaposi's

sarcoma patients, patients wth non-Hodgkins | ynphoma and so
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forth and so on.

They may wel | beconme neutropenic by virtue of the
chenot herapy they get, not only because of the disease. But
that is conplicated and that probably should be in a special
ki nd of area.

| am basically saying that | think what David
presented is very reasonable. | actually had gone over it
with himseveral tinmes before and woul d acknow edge that.
So I would go along with that.

Conmmi ttee Di scussion

DR. BROMN: Can you flip the questions back up
t here again?

DR. CRAIG | tend to agree. | think the
criteria, at least the inclusion criteria, seened fine for
me. The one question | have and | guess maybe sonebody can
clear this up for me, if sonebody has, it turns out to be a
line infection, are they excluded or are they included just
as a docunented infection.

The thing that | have always wondered is infected
IV Iines in these patients, is that a different entity than
the other kind of infections that occur in these people and
shoul d they be | ooked at separately.

DR ROSS: | think that is an interesting

guestion. I'msorry, Dr. Craig. Wre you addressing that
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to me or to Dr. Brown?

DR. CRAIG You can respond. | amaddressing it
to whoever wants to respond.

DR. RCSS: Oh, boy. | spoke too soon.
certainly think that, because this is an inportant clinical
entity in this patient population, we need to | ook at those
patients. | think there are a nunber of ways of doing that.
| think that it may be hel pful, as a planned subgroup
anal ysis, to say how does a particular drug performin
patients who have |ine infections.

One thing I think we would want to see is a set of
consistent results so that you had evidence of efficacy in
the patient population with m crobiol ogically defined
i nfection, whether it was due to |ine-associated
bl ood-stream i nfection or pneunoni a.

| do think that that is a significant proportion
i n some oncol ogi sts' practices and maybe just about
everybody will have these catheters. | think we need to
| ook at those patients as a defined group.

DR. BROMWN: Bill, that would be ny thought as
well. It is the exception rather than the rule that they
woul d not have catheters. Alnobst everyone in the managenent
of these patients now have devices of sone sort for venous

access. So, clearly, it would be an unreal world to
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separate them fromthe popul ati on bei ng studi ed.

| understand your question. In other words, is it
a different kind of infection fromthe point of view of the
clinical kind of thing. It generally tends to resolve
easily. It is managed easily and so forth and so on. So |
think it would be a natter of designing things to take into
account this type of infection, just |like we m ght say the
clinically docunented or the m crobiol ogically docunented,
the bacterem a, and then the bacterema that is related to
cat heters w thout another source.

DR. NORDEN: | also want to conplenent David. |
have one question and that is the test-of-cure timng. |
think you proposed initially and said that whatever you do
inthis, it is relevant to ask what are we | ooking for, what
are we trying to acconplish

| amnot sure that we are--frequently, what we are
trying to do with the antibiotic therapy is to get the
patient through, to, indeed, have them survive, to suppress
what ever infection is there until their neutrophils were
cover ed.

So, if that is acconplished--but if we wait seven
days to evaluate it--this is different fromstrep
pharyngitis or other infections where we are really going
for eradication.
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| think what often happens, at |least in our
patients, is they beconme febrile again in that seven-day
interval and you can't assess what it is due to. Then
think you get into the real difficulty of what do you say
was the outconme of, or the response of, the initial course
of therapy.

So | woul d propose, or at |east raise as a
guestion, whether one should shorten that period
significantly.

DR. CRAIG Isn't it alittle dependent on when
you stop therapy, if you stop it when the white cells are
com ng back as conpared to stopping it when they are stil
neut r openi c?

DR. NCRDEN:  Yes.

DR. BROMN: It certainly is and the other
conplicating factor is the gromh factors at the sane tinme
because that has nmade even shorter the period of neutropenia
in many, many of these patients. So there are multiple
kinds of stratifications that you would have to do here to
eval uate this--in other words, yes, getting growths, not
getting growh factors, and so on and so forth.

| agree with you, Carl, that that was one of the
areas where | didn't say it but David and I went back and

forth in terms of a little bit on test-of-cure, really where
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is our endpoint in that regard and isn't it really the idea
that patient is alive and well and noving on to the next
round of chenotherapy or they achieved rem ssion at the end
of the day.

DR. ROCSS: Dr. Norden, let ne ask you--and | agree
with you, that is a very real concern. One question | have
is, given that you may want to put the test-of-cure--the
time where you see a rel apse may be influenced, in part, by
t he pharmacokinetics of the drug. |Is there any way to take
that into account?

This was one reason for picking that figure of
seven days, but | certainly take your point that we are
liable to have an unrel ated event occur between the
end- of -t herapy and a seven-day test-of-cure.

DR. CRAIG | can just tell you one of the
interesting things working with ani mal nodels that you find,
you can take Klebsiella and put it in the lung or put it in
the thigh wwth a nornal or a neutropenic aninmal and give the
maxi mum drug you can give, you won't sterilize that tissue.

The organismstill stays there. That's true
whet her you have got white cells or whether you don't have
white cells. So the antimcrobial effect is essentially the
sanme. But when you stop therapy, and the animal is stil

neut ropeni ¢, those organi snms can conme back while, if you
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have got adequate white cells around, they are sufficient to
prevent that infection fromcom ng back

So that brings up, as Carl is saying, the
eval uation period. |If the patient is no |onger neutropenic,
| have no trouble looking at it out at a little longer. On
the other hand, if you are stopping the therapy when the
patient is still neutropenic, and you are | ooking at the
seven days while they are still neutropenic, depending on
what type of organismwas the initial infection, there is
going to be a good likelihood that you m ght see a rel apse
during that period of tinme and that, then, that is really
not saying that the drug wasn't working.

It was working just as well as probably in the
patient that doesn't have a relapse. It is just that the
environnent at the tinme that the therapy is stopped is a
little different when you have white cells around and in the
ot her one, you still don't.

So it makes it a little tricky. But if nost of
the studies are done and the therapy is stopped and the
white cells are com ng back, | do not have a problemw th
going out to alittle longer tinme for eval uation.

But if it is that they are stopping the antibiotic
relatively early and then one is | ooking at evaluation while
the patient is still neutropenic which m ght happen in
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bone-marrow transpl ants, those kinds of situations where the
neutropenia may be around for a longer period of tinme, then
| think it does beconme a little trickier.

DR. GOLDBERGER  Have you noticed any neani ngful
differences, at least in the nodels, in how different
cl asses of antibiotics or antimcrobials m ght performonce
the drug is stopped in terns of the period of bounce-back of
i nfection?

DR. CRAIG No; we have not seen any different
bet ween beta | actans, am nogl ycosi des or fluoroquil ol ones.

DR. HENRY: Dr. Craig already touched on this, and
followng up on Dr. Norden's comment about when you do the
test-of-cure, actually I think the greater question is when
do you define end-of-therapy? Again, you can stratify for
whet her or not white cells are there, but it gets very
conplicated if you have a predefined end-of -t herapy
assessnment and you think soneone's white count is com ng
back.

We have all seen it happen. Al of a sudden, you
see the nonocytes cone back and you think, "This is it.
Tonorrow, there are going to be neutrophils,” and then you
find out that it cycles back down. So how do you define
end- of -t her apy?

| think you are going to have to stratify by
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whet her or not white cells are present or not present and
not say, "Well, it is 48 hours and we think they are com ng
back.” So you can't even tal k about test-of-cure at seven
days because | don't think you have clearly defined when you
can end therapy w thout, again, taking into account what the
white cells are.

DR. RELLER Is it possible to put up slide 22?

It is the timng of assessnent.

[Slide.]

The term nology here is simlar to what we have
had for other infections where we had a site and an
organism Do we need a whol e new paradigmor different
paradi gm for these assessnents, the end-of-therapy?

| know there are sone variations in practice, but
t he comonest scenarios, | think, are the patient becones
afebrile and then there is sone duration of therapy and sone
people are willing to stop if there has been a period of
being afebrile before the white cells cone back

Q hers, that is a great outcone and woul d conti nue
it especially if there has been a response in terns of
defervesce until white cells come back. | think the
commonest endpoint is to change, ideally, if one has
di scl osure of infection that you usually don't have, but

that the commonest endpoint is when the white cells cone
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back.

| wonder if it wouldn't be nore reasonable to have
assessnment periods related to what actually is | ooked at.

Def ervescence is one; sone period after defervescence.
Return of white cells above sone nunber. And then a
test-of -cure at seven days post-therapy.

Again, it depends on what the endpoint for the
therapy is. | don't knowif there can be a test-of-cure if
you don't have sonething that you have potentially cured. |
| ook at this whole process of being a therapeutic
intervention that everyone accepts works, of if you don't do
it, it is a grave risk for the patient.

But it is a holding action, a salvage, a
forestalling, a hanging-on until the inportant el enents
return that we enable one to cure sonething if it were
present with antim crobial adjunctive hel p.

So | think it mght be better to try to define
reasonabl e assessnent points based on objective events that
happen having to do with tenperature or white-cell return

Art, what do you think?

DR. BROMWN: Barth, | think you raised it in a
very, very nice, clear, crisp way. Wuat | was saying in the
begi nning remarks was that this is a nore physiol ogic kind

of disease state rather than defined always by specific
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pat hol ogy.

If | can use an anal ogy, we, the clinicians, are
the Dutch boys with our finger in the dike holding back the
sea. Essentially, when the neutrophil counts conmes back, we
take the finger out of the dike, stop the antibiotics.
Usually, it works out well then.

So, really, your point about saying maybe we ought
to have a different paradigmor a different way of | ooking
at this in ternms of what is not the classic test-of-cure as
represented in the other kinds of things, it is probably a
reasonabl e t hought .

| like the idea. | think it requires sone sitting
down and trying to work it out. The details mght be a
little nore cunbersonme but the concept is a good one. It
fits alittle nore, | think, how Carl and the rest of us
have sort of been tal king about this and it brings it
together in the nice way.

So | would be for it.

DR. RELLER  One of the purposes, | take it, of
this sort of forumis to not just say yes or no but to think
about what the options would be. For exanple, in other
i nfections, recognizing that there are different durations
of therapy, and this may be a dramatic case of w dely
differing and, appropriately so, durations of therapy but
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for different reasons, of |looking fromthe initiation of
treatnent and then sonme tine period instead of after so many
days after conpletion of therapy, so nany days assessnent
after beginning of therapy. This has cone up with other

i ndi cati ons.

One possibility would be how | ong do these
patients literally last after initiation of enpiric therapy
whi | st neutropenic, so days bel ow 500 that one survives
after initiation of enpiric therapy, because the enpiric
t herapy nay be a week, ten days, 14 days, enpiric therapy
cetera.

What one is really trying to do, it seens to ne,
is to acquire nore days w thout neutrophils that one
survives with or without fever, ideally w thout fever,
because it just nakes us nore confortable, until the
stinmulation of the marrow facilitates return that may be
acconpani ed by fever, itself; that is, the therapies, the
i nterventions.

But, in the end, it is keeping people alive who
don't have neutrophils w thout which we know that,
ultimately, we can live.

DR. BROMN: \Where it gets very conplicated and |'m
sure |'mnot saying anything that is news to anyone at the
table is just let's take and AML patient who is going to be

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Transl ate Box ---]

neutropenic for, potentially, as long as four to six weeks,
which is not uncommon in our institution where people get
very aggressive chenot herapy, and in other institutions as
wel | .

So while you mght start with reginen A at tine O
when they becane febrile and neutropenic and by day 3 or 4,
you have made sone kind of nodification, maybe adding a
gl ycopepti de and then, by day 4 to 7, you have noved on to
the antifungal therapy, perhaps anphotericin B or sonething
i ke that.

They are going to renmain neutropenic and there are
going to be the superinfections, all through this tine of
many, many weeks. How do we score that? Again, in the
spirit of just putting things out on the table--1 don't nean
to make things nore conplicated--that is where this gets
very, very messy.

It is ont going to be a nice, neat kind of--and
there will be much variation frompatient to patient.

DR. RELLER  One possibility is recognizing that
is what actual ly happens, is assessnment points at tines when
peopl e are getting only this intervention w thout additive
therapies, and days. | think one of the differences, in
terms of response, is whether or not one defervesces and you

buy nore days until you have to do sonething el se.
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That m ght be a neasurabl e endpoi nt--not a
nmeasur abl e endpoi nt but a nmeasurabl e assessnment point.

DR BROMN: | like that in the sense that--1 agree
with you. 1In other words, if you had reginen A conpared to
reginmen B that was started enpirically initially, and it
turned out you didn't have to nodify at the third, fourth,
si xth, seventh day but extended that, that m ght well be a
measure of some validity of that regi men having been better
There is no question about that.

When we tal k about test-of-cure and further down,
it my well be that you are going to tal k about sonmebody who
does survive the six weeks and you wait for seven days after
you stop sonething like that, is that really neasuring what
happened fromthe first time O to whatever tinme until the
nodi fi cati on was nade?

| don't know. It just gets nessy. And are we
goi ng to have enough honogeneity in the study population to
be able to say, "Yes; we had significant nunbers in each of
t hese regi nens, and so forth, to conpare A and B."

DR. NORDEN: | think what Arthur just said is very
inportant, but just flip up slide 29, which is the
definitions of response.

[Slide.]

As you | ook at them again and what are the goals,
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sort of the working definition--and, Arthur, correct
me--that ERTC has used with sone success, | think, is No. 2
which is that the episode is resol ved without nodification
of antibacterial therapy but you are allowed to add
anphotericin or whatever else it is because that is the real
wor | d.

You can't prohibit anphotericin therapy in a
clinical trial. To me, if you can define the primary
epi sode which is the febrile episode and then resolved is
usual ly the patient has becone afebrile. | think the first
definition is inpossible because you are not aski ng what ever
antibiotic you are giving to prevent further episodes.

The third is, | think, as inportant; survival,
also. But | think if you have nodified the reginen, then
how can you say that it worked, or didn't work. So | think
your No. 2 is where | would go.

DR. ROSS: | take your point. | think that part of
the intent of definition--and | absolutely agree with
you--definition 1 is really asking a ot of the drug. It is
asking it to have a prophylactic role which is a can of
worns that | won't even begin to open because it is
i npossi ble to get them back in the can.

| think the idea with survival of infection is

really prevention of early nortality. That is really the
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goal there and maybe we need to think how we woul d--

DR. NORDEN: As you said, you can have nore than
one endpoint. Survival is certainly sonething we want to
| ook at. Resolution of infection. Death is not as good an
out cone, obviously, as resolution and survival. So |I don't
think that either of those are nutually excl usive.

DR. MJURPHY: That is also very inportant in
| ooking at the other side of the equation which is the
safety-toxicity issue that you nmay be picking up here al so.

DR. GOLDBERGER Al so there have been sone
products reviewed and at | east one approved, a lipid
anphotericin product for a simlar indication. One of the
things that we tried to do during the analysis of that data,
fromactually a couple of different products, was to get a
better handle on the data, we tried to | ook at the groups of
patients, for instance, who did not require nodification of
anti bacterial therapy while on the |lipid anphotericin
product or the control arm

Al'so, | think, perhaps, nore inportantly, we tried
to |l ook at the group of people whose white count did not
come back up to the normal range during therapy. There are
probl ens, obviously, with doing all these subsets but, first
of all, you get a better feel for what is in the data.

I f you had a clinical trial where 80 to 90 percent
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of people had their white counts return to normal during

t herapy, you m ght not be sure how effective whatever the

new i ntervention really was. W found it helpful to get a
feel for how nmuch data there was for sone of the patients,
in fact, who didn't really return to normal.

Wth at | east one drug, there were sone patterns
t hat suggested that, perhaps, in those groups of patients
which were a harder test for the drug, it did not perform as
wel | .

One of the tricks with the |ipid anphotericin
products is one is not entirely sure what is the appropriate
or equi val ent dose, say, to anphotericin. That is probably
| ess of an issue, hopefully, with sone of the antibacterial,
or at least it is easier to study with the antibacterial.

But that may be sonething el se to consider about
at | east thinking about sone of these subgroups in terns of
getting a better handl e on what the investigational therapy
is actual ly doing.

DR. BLACKWELDER: Wth regard to the second
endpoi nt and the discussion about it, | wonder if it would,
t hen, nmake sense to think of the evaluation as being
sonething like the tinme until there is no | onger a fever
rather than at sone arbitrary tinme such as seven days.

| s there any thought about that?
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DR. SOPER: One of the objective criteria we have
used in treating post-operative infections has been the
so-called fever index which is the tinme of which the
tenperature is greater than 99 degrees and it is calcul ated
through a formul a when tenperatures are taken, | think,
every four or six hours. That m ght be another way of kind
of | ooking at overall response.

DR. CRAIG The title is "fever and neutropenia;"”
am| correct? At least, that is what we are trying to cure,
isn't it? 1 think it is always hard. These patients can
vary so much in their response, probably, to the sane
infection in terns of their febrile response that it may be
difficult.

But if you have | arge enough nunbers and they are
random zed, that mght fall out.

O her coment s?

DR. GOLDBERGER  Goi ng back, again, to the follow
up on what you were just saying with regard to the lipid
anphotericin drugs, one of the obvious original endpoints in
those trials was resolution of fever. One of the problens,
of course, not surprisingly, we discovered is that because
there were so nany causes, we couldn't really get a handle
on to what was going on and you woul d see sim |l ar degrees of

resol uti on of fever.
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But, in the first drug to be studied, the trials
were small and actually we got very few m crobiologically
confirmed endpoints. A larger clinical trial was done. It
was done by the Mycosis Study Goup with nore rigorous
endpoint criteria. Actually, there, we found a noticeabl e
difference in mcrobiologically confirmed endpoints, which
t hi nk peopl e were sonewhat nore confortable with than just
relying solely on changes in fever during the course of the
clinical trial.

DR CRAIG It is a chance, obviously, to get
informati on on response in sone of the diseases, the other
di seases we see, pneunonia, things like that, in neutropenic
patients which are, oftentines, excluded fromother clinical
trials. So it is, | think, useful to try and incorporate
that into the eval uati on sonmehow, of | ooking at those where
it is clearly both disease and mcrobiologically identified.

DR. CHESNEY: One of the advantages of having St.
Jude nearby, or disadvantages, is that the rest of us no
| onger manage these patients. So this may be a question
t hat everybody knows the answer to, but what is the quality
of the neutrophils that are induced by the growth factors?
Are they of the sane quality in terns of responding to
infection as the patient's own neutrophils w thout growth
factors?
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DR RCSS: | think I wll defer to Dr. Brown on
t hat questi on.

DR BROAWN: | don't know if | can comrent on this,
fromthe literature on this, for you, Dr. Chesney, but
don't have any reason to believe that there is any
qualitative difference. | amstruggling a bit here. | am
| ooking to nmy col |l eagues around the table to see if they
have any recognition of any | aboratory data that supports or
doesn't support that notion.

Carl, does it cone to you?

DR. NORDEN: No. | have no data, but that never
st opped from saying sonething. It is, just, again,
reasoni ng by anal ogy which is that, in general, nost
hemat ol ogi sts say that if you have a neutrophil, it
functions, and that we give--there, obviously, are diseases
where it doesn't, but you give transfusions, for
exanpl e--you used to give transfusions fromleukem cs and
the mature white cells do function as mature white cells.

| can't speak specifically, Joan, to your
gquestion, though. | don't know the answer.

DR. BROMN: The only reason | was w ncing, Carl,
was not in response to your conmment but | have had many
oncol ogi ¢ col | eagues who have told ne they have

"functionally neutropenic" patients, not receiving a growth
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factor, but they say, "W want to start themon antibiotics
because they are functioning neutropenic even though they
have the nunbers.™

| think that is probably where Joan's question
conmes from | don't know how they know this.

DR CRAIG Let's look again. | think, at |east
internms of entry criteria, everybody was satisfied with the
entry criteria.

DR. HENRY: Just one question as far as
clarification. You just said two tenperatures above 38.
Are you going to put atinme frame on that?

DR. ROSS: The time frame that | think is in the
gui dance right now, | believe, is 24 hours.

DR. HENRY: So it was just not on the slide, but
it is not changed fromthe guidelines.

DR. RCSS: Correct.

DR BROMN: In the IDSA guidelines, was it a
little shorter than that? Was it within six or eight hours?

DR. ROSS: Twel ve.

DR. BROMN: Twelve? Anyway, it is witten down
sonewhere that it is wthin a certain tine frane. Apropos
of talking about tine intervals, David, can you help nme?
The 48-hour interval that you have to have a neutrophi

count less than 500, is that also prescribed in a specific
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guideline or is it 24 or--

DR ROSS: | do not believe it is in the |DSA
guidelines. It should be in the guidance docunent.
DR. BROMN: | have ny sort of gut reaction to this

that it should be shorter. But | would be interested in

ot her coments. In other words, you enroll sonebody and you
woul d i ke themto have their neutrophil drop down to bel ow
500 within a certain period of tinme. 48 hours sounds a
little long to me, but | wouldn't quarrel with it.

DR. RELLER  The | DSA gui delines sinply say,
"expected to fall,"” but it doesn't say how swftly.

DR. ROSS: The derivation of that was to avoid a
situation in which--we have seen where a patient is febrile
at study entry but not neutropenic and then their
neutrophils don't cross that magic barrier until four or
five days later.

| agree. | think it is difficult to know where to
draw t he threshol d.

DR. BROMN: For continuity, for honogeneity, for
study purposes, four or five days in ny mind is too long. |
think that is easy to say. In our institution, the way we
do it is we use 1000--just plain use 1000 because everyone
is on this steep curve and they are sliding down very
qui ckly. That is because the next norning, when you do the
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next CBC, after adm ssion, they all have counts that are
down 200, 300, even though they were just, say, 899 on
adm ssi on.

They are down that |ow the next norning. So | am
| ooking to a period of tine--1 think the point that was nmade
just now about the tinme intervals, we ought to say discrete
time intervals. Even if we have to be arbitrary, it
probably ought to close in a bit.

DR. ROSS: So you woul d advocate a shorter
interval of 24 hours.

DR BROWN:  Yes.

DR. RELLER  Another reason for doing that is the
studi es going back to Carpenter, Wntrobe, others, the half
life of a circulating neutrophil is very short; five hours,
si x hours, sonething like that? It is very short.
Particularly if one is |ooking at duration of neutropenia,
it actually becones very unfair if the drug eval uated has
al ready got two days when the patient is not at risk versus
anot her patient who plumets within six hours.

And there could be substantial differences where
days and hours becone inportant. So what, Art, do you think
woul d be the nost sensible tinme period when you are
anti ci pati ng?

DR. BROMN: 24 hours.
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DR CRAIG So 24 instead of 487

DR BROWN:  Yes.

DR. CRAIG (ood.

DR. HENRY: Bill, | had just one other question
about inclusion criteria.

DR CRAIG Sure; let's work on the criteria.

DR. HENRY: Tal ki ng about bl ood cultures, we talk
about at |east two blood cultures of which one conmes froma
peri pheral site. Wat do you do about all these patients
who have doubl e-1unmen catheters? | think, if you have got a
doubl e-l unmen cat heter, you should be sanpling both ports
and, if you want to do a peripheral on entry--1 guess if we
are going to try and cone up with things that are at |east
specific, nowis the tine to do that.

DR ROSS: | think that is a n excellent point.
agree with you. | was thinking of this primarily in terns
of devices such as Port-a-Caths. But if you are thinking
about doubl e-1unmen H ckman, | absolutely agree with you.

DR BROAN: | amgoing to bring up sonething that
has to do with the economes of things in terns of
bacteri ol ogy | aboratories and so forth. | am hoping Barth
will come in on this, too.

When we have triple-lunen catheters, we end up
havi ng four blood cultures. This has ended up being vi ewed
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as an unnecessary expense--well, "unnecessary" may be a
strong word--but an expense that people would like to
control in view of the tines that we are in.

So it is discouraged, these days, fromthat point
of view, at least in our institution. That has been
di scouraged, actively discouraged, to draw nultiple
cul tures.

One could say the initial set of cultures maybe
you should do this, but, certainly, to keep sanpling again
and again and so forth--in fact, one suggestion had been
t hat people conbine a sanple fromall these so at |east you
woul d know whet her there was a positive culture.

| was an advocate of doing this years and years
and years ago. | have to sort of close nmy eyes to this a
little bit. | wonder, Barth, you are mainly a lot in the
clinical mcrosphere, are you under simlar pressures?

DR RELLER  Yes.

DR. BROAN:. O do you pressure your clinicians to
not draw as many cul tures?

DR. CRAIG He does the pressuring.

DR. RELLER | wanted to conme back to comrent.
Here is where | would |ike to be educated. | amnot aware
of any rigorous assessnment of the utility of sanpling

multiple lumens in a multi-lunmen catheter. There, clearly,
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is a relationship between volune of blood culture and
sensitivity, but what does one do with the information if
one lunmen is positive and the other lumen is not positive
and, given the continuity and the way these things nove,
particularly the organisns that are associated with these
catheters in terns of biofilns?

In pediatric patients, who may have multiple
lines, they are all touching each other. It is hard for ne
to imagine that what is in one lunmen is not in contact. So
| don't know where the data are that sanpling one or the
other or both or all--there are patients who literally are
transfused to be able to obtain the blood cultures that are
obt ai ned when one gets a customary volune from each of the
| umens and does it repeatedly of what is tantanount to
surveil l ance cul tures.

The vol une bl ood that we receive on sone of these
patients is startling in anmount and, literally, if you
calculate it out, they have to be transfused, particularly
in the children. So there has been a dramatic cutback in
our bone-marrowtransplant units.

Frankly, when we get multiple lumens in our own
| aboratory--now, admttedly, | don't necessarily have the
data on the other side, although this is sonething that we
are in the process of analyzing now, we report it as the
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catheter-positive and do not issue reports fromdifferent
lumens even if they are collected that way.

So there is a conposite report, this patient's
catheter, or blood drawn through the catheter, is positive
for whatever organism And then one gets into the dilema
of how those data are interpreted. Sonetines, the
interpretation, | think, is dependent on corroboration with
a peripherally obtained culture.

There are nultiple, nmultiple scenarios and, also,
it depends on what the organismis. |[|f one grows from one,
two, three or all lunens in repeatedly bacillus or yeast, |
think the die is pretty nmuch cast as to what needs to be
done. The spotty intermttent coagul ase-negative
st aphyl ococcus fromone or the other |unens in soneone who
is otherw se doing--1 nean, it becomes exceedingly difficult
to interpret.

But | don't know of data that docunents the
utility of independently assessing different |unens and how
that is all put together. But | would be delighted to be
educated if that has been done and how well it has been done
and where it is peer-review published.

DR. HENRY: Having been trained in blood-culture
met hodol ogy and bl ood-cul ture studi es by John Washi ngton, |

guess | brought an approach to ny taking care of hem onc
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patients with fever and neutropenia perhaps a little bit
differently than sonme of ny coll eagues, and certainly
different than sone of the oncol ogi sts.

It really is a bit confusing and there really
isn't anything that | am aware of published in the
literature. It really, to sone extent, may be common sense
intrying to integrate the variables, especially of vol une
and nunber of blood cultures, in trying to best define how
to take care of a patient.

Certainly, the house staff in pediatrics has heard
me get up on the soap box about bl ood-cul ture nethodol ogy
because, for so long, in pediatric patients, they weren't
even taking sufficient volunme that you had a credible
cul ture.

So | think you bring up a nunber of issues. Not
to belabor the point, I will try and address sonme of them
| think that in patients, and, again, we certainly see this
anong the bone-marrowtransplant patients and the AML
patients, they have doubl e-|l unen cat heters.

My own feeling is | want to know what is in the
bl ood, so | want a certain volune and | want a certain
nunber. |, personally, would be fine with both those bl ood
cultures comng through ports in the line, not just because
it is easier for the patient in terns of elimnating a
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venepuncture, but it satisfies the criteria of volune and
nunber .

It also tells nme whether or not one port or the
ot her may be the col oni zed port which may be academc in the
end, but we certainly have seen that where sonmeone cones in
and we wi Il have a peripheral and both |unens cul tured and
only one lunmen is positive.

It becones inportant, as a rem nder to the nursing
staff as well as the house staff, that they have to
alternate lunens in which the antibiotics are infused.
Sonetines, that gets to be a little bit difficult if there
is sonething running in aline |like TPN that is not
conpatible wwth the antibiotic and you have to rem nd them
that they have to switch and put infusions of antibiotics in
both ports, whether they infuse on a daily basis or an
every- ot her-dose basis.

So | think it is inportant, at sonme point, at
| east when they first conme in, to know what is in both
lumens. As far as once they are on therapy and we need to
sanple blood to see if they are bacterem c with another
febrile episode, personally, | don't want a peri pheral bl ood
cul ture.

Again, it cones back to wanting bl ood, wanting the

vol une, wanting the nunber. You can certainly separate when
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you draw those bl ood cultures by several hours because |
don't want bl ood through a lunen that just got a dose of
anti biotic.

So | think that goes into your question or concern
about how nmuch bl ood we are drawi ng. John Washi ngton
established, back in the late '70's, that there was an upper
[imt to how many bl ood cultures could be drawn froma
patient. Certainly, in pediatric patients back in 1991, we
i npl enent ed gui delines that the volune of blood drawn is a
function of the weight of the child.

You can, certainly, by physician discretion, say
that you want a | esser volunme based on the henogl obin of the
patient which, certainly, fits in well wth the oncol ogy
popul ation. So you can get the variables of nunber. Maybe
you are conprom sing volunme but you are still able to get, |
t hi nk, nore useful information.

Goi ng back to your original question is there data
publ i shed that says you have to sanple both | unens and how
do you report this, no; | don't know of any.

DR. CHESNEY: If | could just add a comment, now,
about the febrile neutropenic child, but we have foll owed
many children who had nost of their bowel renoved at birth
and who are now 12, 15, years old who are totally dependent

upon doubl e-l unmen cat heters.
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| have followed a nunber of children who had one
[ umen infected and not the other, and we could easily
reproduce that wth repeated cultures, and peri pheral
cultures were negative. So if that is true for the febrile
neutropenic patient, then it mght be inportant to get
cultures fromeach lunen at initiation.

That's just a comment.

DR. RELLER | ama realist about the difficulty
of access. | think it is better to have the appropriate
vol ume of blood culture through a catheter than to not have
a culture, to docunent interpretable pathogens.

What | have questions about is what one can tel
fromthe conmonest scenario, by far, by a log of having a
coagul ase- negati ve staphyl ococcus, sonetinmes a viridans
streptococcus, fromone or the other |unmen with our w thout
any peripheral blood culture and what one practically does
about it.

There is no question that the best practices, best
clinical practices, in the care, the infusion, the way the
catheters are maintained as lifelines are exceedi ng
i nportant.

The nunbers of organisns are small, and whet her
the positivity of one lunmen or the other is a function of
di stribution of organi sns, whether one can systematically,

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E.
Washi ngton, D.C. 20002
(202) 546- 6666



[___

Unabl e To Transl ate Box ---]

you m ght say, sterilize one lunmen and treat a |unmen as
opposed to treating the patient, this is where it gets to be
nmore conpl ex as opposed to saying, "This patient has a
catheter. W have a coagul ase-negative staphyl ococcus from
one lumen. This catheter is infected. W are going to take

this approach and see how this patient does,” and use the
cat heter as an access for repeat adequate-vol une bl ood
cultures to assess superinfection with Candi da gl abrata or
whatever it is, whatever the resident nost-comon
superinfection in patients that break through the enpiric
therapy or even the specific therapy for coagul ase-negative
st aphyl ococci that may be added when there is a reproducible
i solation of that organismwhich, | think, is the accepted
grounds for intervening wth vanconyci n nowadays.

DR. HENRY: | would say that we don't say, "This
is a red-lumen catheter-associated bacterema.” It is a
catheter-rel ated bacterema. The point about sanpling both
lumens is so that you m ght know what is being harbored
because, you are right; if it is in one lunen, ultimtely,
you can end up getting the other |unmen colonized, just like
if it isin the lunmen, then you m ght have a peri pheral
bl ood culture as positive.

| don't feel any sense of confort having just a
| umen-drawn bl ood culture positive and a peripheral being
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negative. Positive is positive. That person is still at
risk for that organism So | don't think we differentiate
in that regard. | think it does serve as a vehicle in which
to obtain a blood culture specinen.

You are right. You can better satisfy, perhaps,
the criteria of volune by drawing it all through one or both
lumens. But, again, | also think it serves a rem nder to
peopl e caring for the patient that you have to infuse the
drug through both ports, whether or not you find that one
port is positive or not.

DR. RELLER | agree wth you conpletely on this
point. That is why, frankly, in our place, and we work very
close with, particularly, the bone-marrow transplant unit,
and that is it nmakes sense to nme--it is fine to sanple the
catheter, what | would frankly do. It achieves the vol une.
It doesn't defeat the sensitivity.

Sanple all lunmens. Put themin the sane bottle.
Culture the thing and call it a positive catheter. Wat |
don't think there are data for, or a least | would like to
see, is that delineating which color lunen yielded the
positive gives information that enables | unen-specific
interventions that are lasting; nanely, it is the catheter
that is colonized and it doesn't make any difference from
whi ch [ umen the col oni zati on ori gi nat ed.
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DR. HENRY: Utimtely, it doesn't.

DR. RELLER The inplications of trying to keep
all these separate and the poor sanpling that derives and
t he nunber of cultures and the costs that are anplified, it
gets to be counterproductive, | think, as opposed to saying,
"This catheter is colonized. This patient is at risk and
this is a grounds for when reproduci ble, intervening, over
and above the enpiric therapy that is already underway.

DR CRAIG Sane reason as | nentioned earlier

woul d still feel that you have to have the peripheral
because if you don't have the peripheral, in ny mnd, the
case is tossed out. It is not a real bacterem a.

Sure; you are going to toss out sone that may be
true bacterem as. Volunme m ght have been a problemor there
was a relatively | owgrade bacterema, but | think if we are
trying to look at this entity, we have to have the

peri pheral blood culture.

DR. BROMWN: | would agree with you, Bill, that you
need the peripheral. The original recommendation was a
peri pheral and a catheter blood; right, David? | would

suggest that we stay with that and the reason woul d be that
the question you raised earlier, how do we differentiate and
do we differentiate these catheter-rel ated bacterem as from

ot her ki nds of bacterem as, we would be lost if we didn't
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have those two different things.

DR RELLER | would like to anmplify on that. To
me, inreality, the biggest problem far and away, is
coagul ase- negati ve staphyl ococci in relation to these
catheters, having, | think, reached a consensus on the
meani ng of the lunmens, recognizing that it has not been
rigorously | ooked at and publi shed.

But they are taking the next step. The solitary
i solation of a coagul ase-negative staphylococcus froma
catheter, whether it was fromone or all lunens, to ne, is
good evidence that the catheter is colonized. Wether the
catheter has resulted in or is the victimof a bacterem a
with that organism | think, for coagul ase-negative
st aphyl ococci depends on corroboration.

It doesn't nean that the col onization of the
catheter is not inportant or that it is not colonized. But
| don't know how one can say that the patient has
bacterem a, escaped bacterema, if you wll, with
coagul ase- negati ve staphyl ococcus w t hout docunenting it
with a peripheral blood culture given the affinity of this
organismfor the plastic.

| don't think that is true for other organi sns.
| f one got a Pseudononas aurugi nosa out of a catheter,
regardl ess of |unen, whether or not one, in that patient,
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had a corroborating peripheral venepuncture, | think one can
accept that.

It would be nice if you got it out of the
peri pheral blood culture, but I don't think it can be
di scount ed because it is not the sort of thing that we see
with contam nants. Contam nants, as everyone here knows,
are a real issue and they are a conmon issue and, in nost
| abor at ori es, nowadays, account for at |east as many
positive blood cultures as all other organisns put together.

DR. CRAIG You have gotten a |ot of comments on
bl ood cultures, at least. You may want to change that.

The ot her aspects that you had were new, different
anal yses. | think, Barth, you nentioned sone. Do you just
want to review those again that you had suggested, or don't
you renenber ?

DR. RELLER | remenber perfectly. | just thought
' ve sai d enough.

DR CRAIG Just to sunmarize is because | am not
sure | can.

DR. RELLER  The issues that clinicians caring for
t hese patients faced each day and the decisions nmade, |
bel i eve, are based on persistence of fever and neutropeni a,
and that assessnents related to the duration of those, as

Dr. Soper has nentioned, possible objective ways of
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assessing or counting the days of tenperature, would be, to
me, inportant assessnent points that woul d be useful.

They are, of course, correlated with the anal ysis,
No. 2, duration before nodification required because nost of
the nodifications that come about in terns of added
antibiotics have to do with persistent fever in the presence
of neutropenia in these patients.

So they are related, but it is ways of neasuring
things that could conpare the study drug with the
conparator. For exanple, if | had a new conpound that, in
the presence of neutropenia in a patient who was febrile,
could either get the fever to go away sooner or extend the
days and the two woul d be rel ated, of course, to when one
had to intervene with another drug--it may be an antifungal
agent--and, at the end of the day or the nonth or the return
of granul ocytes, there was al so i nproved survival.

| think, sinply living, is an inportant endpoint.
It may not be a precise one but it is an inportant one,
nonet hel ess.

DR. HENRY: It is one of our nore easily
measur abl e.

DR. RELLER  Seriously. |If you had an agent that
extended the tinme for you to intervention and bought nore
time, that would be an inportant consideration--bought tine
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to nodification. Utimately, it would probably be
associated with greater survival because not all of these
peopl e are going to survive their neutropenic episode or
epi sodes.

So |l think it is a matter of trying to nmake the
assessnent points match up with those objective markers that
clinicians are currently using to decide intervention or
nodi fication of points, and that there really isn't a
test-of-cure in these patients in whomyou buy tine, but
there is not an entity that one can, for sure, have an
obj ective way of knowi ng that you have eradicated it.

So it is measuring tinme and it is neasuring
forestalling interventions as opposed to neasuring an entity
t hat one has eradi cated.

DR CRAIG But, would you want to have it
relatively standardi zed as to how | ong the people would
continue the drug in relationship to the neutropenia? You
could give the drug for a short period of tine and then
stop, even while they are still neutropenic, or you could
continue it until they are neutropenia resol ves.

The latter would probably, if it works as a
prophyl actic agent as well, potentially | ook better than the
first drug because, when you stop the therapy, you then open

the patient up to getting another antibiotic.
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DR. RELLER  Arthur's comments here--1 don't think
these drugs are used for finite periods of time. They are
not used in a three-day course or a five-day course. There
may be drugs that come along that are effective used that
way, but that is, inreality, now how the drugs are used.

They are used until sonething happens.

DR CRAIG By that, | nmean, would be continuing
it until neutropenia resol ves.

DR. BROMWN: My inclination would be continue until
neut ropeni a resol ves, woul d be the npbst conmon approach,

t hi nk, used by nost peopl e.

DR. RELLER Right.

DR. BROMWN: We all know there are | ower-risk
patients and subsets of subsets that we have begun to
di ssect out because of the pressures on us, and appropriate
pressures, in managed care and so forth to find out which
patients mght not truly need to do this.

But the majority of patients, the majority of
patients, really, should continue on antibiotics until their
neutrophils resolve. That needs a definition, too, by the
way. Usually, that is when it is crossing the 500 mark on
the way back up

DR. RELLER If that is the commobnest reality,

then it is a matter of how many days does one agent or the
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ot her go- -

DR. BROMN: Exactly.

DR. RELLER  --before one has to nodify. Usually,
the nodifications are based on persistent tenperature or
sone other clinical paranmeter. But, for the patients whose
white cells are not com ng back for a long tine are the
patients that one has the nost rigorous test.

| f one had an agent that forestalled nodification
| onger than anot her agent, over the long haul, | would think
this is the drug that people would want to use.

DR. CRAIG But wouldn't you have to divide the
nunber of days, as | say, by the total nunber of neutropenic
days because there nay be variation--

DR. RELLER  Exactly. That is the sort of
anal yses that | was trying to get at because it is consonant
with practice. |If we have a group-A streptococcal
pharyngitis, we have got sonething that we can neasure and
endpoi nt on because it is also consonant with what people
are trying to neasure for the clinical entity.

| amjust trying--rather than arbitrary durations
and tinme points of getting the ratios and the proportion of
days and so on to match up with the things that people are
foll ow ng and nmaki ng decisions on clinically.

DR. BROMWN: | would just like to throw sonething
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in here. | don't know why it didn't occur to nme earlier,
and it probably has occurred to all of you so it wll be
nothing new, if we were sitting here in 1970 and having this
di scussion, survival would be a very clear endpoint
measurenent, not that it is unclear now

But we woul d be tal ki ng about regi men A versus
reginmen B and there would be lots of deaths and so forth and
so on. W have the full expectation that 90 percent people
with fever and neutropenia survive right now. | don't think
there is any question about that. W have cone a | ong way.
We know what we are supposed to do.

It is because we do it quickly, effectively, and
so forth. But we will have to have a survival--we have to
follow survival to nmake sure that reginen A and regi nen B
don't have differences in survival. But the expectation is
that they will all be in the 90 percent range.

So the differences we are | ooking at now are the
things that Barth is tal king about, that everyone else is
tal king about, indeed, is the tine of defervescence
different, is the time of--you mght even tal k about |ength
of staying in the hospital, tinme until you switched, until
oral antibiotics, if we are going to use an out pati ent
approach to things in the future and so forth.

These are going to be the shorter-term
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measurenents and we should be I ooking at all of these as
ot her fornms of anal yses, subset anal yses, and so forth,
along the way. But we can't, as Dr. Miurphy said, discard
the survival thing even though we expect everyone, or we
hope everyone, is going to have this high survival.

| don't know whether | am sayi ng anythi ng new.
|"m probably not. It is just that it occurred to ne, as we
were tal king about dissecting out these little parts here,
the little parts may well be the differences in the
quality-of-life issue as well as in the efficacy kinds of
things that are nost inportant now, as we have becone very
successful at this process.

DR CRAIG \What we have tended to do is | ook at
t hose, but we tended to do them nore as percentages in terns
of patients instead of trying to use sone ot her form of
measur enent |ike nunber of days, fever indexes, things |ike
that, which give alittle bit nore quantity to it but also
need to be validated, that they are appropriate endpoints
and that they cannot be affected by other things that are
unrelated to the drug therapy.

DR. MJURPHY: Basically, | think what you have said
is that, as we have inproved, we are able to refine what we
are able to | ook at, not just survival. Survival is

i nportant because, as | said before, it may tell us other
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things. W assune these drugs are equally efficacious and
have other things that we do that we need to also | ook at.

But this discussion has been really very good. W
really appreciate it.

DR. CRAIG Anything el se that anybody wants to
bring up?

DR. ALTAIE: It could be a bit late at this point.
| was trying to chine in as far as the blood cultures were
concerned, but | amgoing to get it in anyway. Dr. Henry
was concerned about the volune of the blood for detection of
the organisnms in the bl oodstream

To credit the industry that had worked very hard
to devel op techni ques and nedi a and detection nethods that
can work with | ower volunme of the blood, | would urge not to
sacrifice the peripheral blood for getting nore vol une
because then we have a problemw th distinguishing and
i nterpreting coagul ase-negative staph.

So, | think concern about the vol une was
appropriate probably twenty years ago, but, since then, the
sophistication in the blood-culture nedia and detection
met hod has all eviated sonme of that vol unme need.

DR. HENRY: Let ne nmeke just one |ast coment. |
guess | just wanted to clarify that. As far as a study is

concerned, | think that a peripheral blood culture is
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warranted as well as blood cultures through the | unens.

W were sort of getting off-track tal king about
day-to-day practice and once a patient is in the hospital
with fever and neutropenia, do you al ways have to sanple
peripheral blood. M point there was no, but | think for
pur poses of the study, you obviously have to, especially
with this idea of trying to sort out those that are
| i ne-associ at ed bacterem as.

DR. GOLDBERGER: John, could you put up slide 22.
Whil e John is doing that, just a comment about using as an
endpoint the tinme to nodification of therapy. W should
keep in mnd that has the potential to be a conposite
endpoint; that is, on one hand, a difference in efficacy
and, on the other hand, a difference in toxicity.

On occasion, those two may nove in different
directions--1"msorry; slide 12--we need to be aware that
conbining the two of themtogether may not be ideal because,
in fact, they are going in opposite directions.

The ot her comments was everyone has been tal king
about our expectation that nortality will be up in the 90's
et cetera, and we ought to be | ooking at the other
endpoi nt s.

[Slide.]

| f you take a |l ook at this slide here, and we | ook
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at outcone 3, which is nortality, reginen C and reginmen A |
woul d submt, are, froma point of view of survival, quite
different fromone another. The absolute difference is
S5Epercent. If you were just to crudely estimte the
relative risk, the relative risk of death would be 2 for
regimen A versus C

If you were to produce a confidence interval
around that, it would be up at the high end, to 3 or 4. |
think that, although we say that we are expecting it to be
in the '90's, we need to be careful that, when we are
tal king about a relatively common phenonenon, several points
difference in survival still represents a noticeable
difference in the inpact on patient care. So we do need to
be careful about that.

DR. DOERR: Mary Beth Doerr, Rhone-Poul enc Rohrer.
We have a conpound that we think will benefit patients with
fever and neutropenia. W are very grateful that the FDA
has put together these gui dances.

However, our conpound doesn't fit easily into the
gui dance in that our conpound is directed agai nst
Gampositives. In 1997, the |IDSA published guidelines
which would Iimt the use of conpounds directed agai nst
Gampositives to nodification therapy except in specific
ci rcunst ances.
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So we have a little bit of a dilemma in that we
are not 100 percent sure how to take these gui dances and
apply themto a nodification therapy design. So that is one
guesti on.

The second question is how do we power our study.
You have nentioned three different populations. If we are
| ooking at enpiric therapy, would it be nore appropriate to
power the study on the nodified intent-to-treat or is it
nore appropriate, as Dr. Brown has suggested, the
m crobi ologically defined patient is the one that we want to
make sure we can understand the outcone, is it nore
appropriate, then, to power the study on that criteria.

DR CRAIG Do you want to consult with thenf

DR. MJURPHY: | was going to say that | think that
we are not here to do that today, to devel op specific drug
prograns. | think that there is no way these gui dances w ||
ever fit all drug progranms. Even it were nore
general i zabl e, obviously, each drug is going to have its own
profile for efficacy, toxicity.

One needs to think of these, if you wll, a
tenpl ate upon which you fit your specific needs. | do think
that Dr. Lin would like to comment on the power issue.
think that mght be wse. She is raising her hand. | am
not sure. We will find out.
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DR. LIN M comment is a general comrent.
think there is power for both.

DR. CRAIG And, again, | would just conment that
t hi ngs have changed a | ot since the FDA guidelines were
witten and there are, clearly, a lot nore G ampositive
infections than were present then and also with nore
resi stant organi sns.

So | think, clearly, it is difficult to use those
gui del ines exclusively. Talking to the agency is clearly
the thing to do.

DR. FOX: Barry Fox fromBristol Myers. | would
like to just readdress the issue of inclusion criteria with
respect to the absolute neutrophil count of 500 and the now
24 hours requirenment for onset to | ess than 500.

Dr. Brown told us that even at his institution
t hey used 1000 as the criterion. M concern is, by going to
500 within this 24-hour period, now, it just seenms to ne
that we are going to have patients that come in with an
absol ute neutrophil count of, say, 1600 or so. They get
started on enpiric therapy because it is anticipated that
their counts will be |ess.

The next day, their count will be 600 or 650. It
seens to ne that we are going to | ose 25 or 30 percent of

patients by the inclusion criteria by having this 24 hours.
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What ny suggestion potentially would be is, if the count is
greater than 1000, have it be between 500 and 1000 within 24
hours and then | ess than 500 within the 48-hour period.

Any comments regarding this?

DR. BROAN: Yes. | would have a comment about
that. | don't think anyone whose count is 1600 shoul d be
started on antibiotic therapy, anticipated or not. 1600 os
not neutropeni c by any neasure of any kind of study or any
clinical paraneter used by clinicians in this country.

| think that is stretching things out of the
boundari es of what | have thought, and | am open to thoughts
of other people. But as | recall the way this is witten,
it was supposed to be there was di sagreenent anong peopl e
who wrote guidelines of whether it was 500 or 1000.

| don't renenber anyone who was saying that, well,
if you are 1500 or 2000 or 2500--you could go up and up and
up and say, yes, it is anticipated that | gave thernotherapy
today and ten days later, this person is going to be under
500. So | think that is stretching the point a bit.

| was trying to get, in saying this and throw ng
it out, to get sonme uniformty here and sone honobgeneity in
terms of making sure the popul ation that we are | ooking at
here is nore of the sane and not spread out and so forth.

We are tal king nore about the same kind of apples, so to
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speak, not just apples and pears but the sane kind of
appl es, and so forth.

So | would say that it is supposed to be between
500 and 1000--you can neasure it on the day that the patient
is febrile and it is 500 and 1000. But if it is anticipated
to drop less than 500 within 24 hours, that is an inclusion
and, indeed, after the study, the patient is entered and,
indeed, it turns out to be they are, then they would be
counted. If they didn't drop to that |evel, they wouldn't
be count ed.

DR. CRAIG | think our indications of what we
have tried to say is that we are not witing guidelines here
for the use of the drug in clinical practice. Wat we are
trying to do is look at it for safety and efficacy and so we
have tended to, oftentines, tighten up on the inclusion
criteria so that we are clearing |ooking at fever and
neutropenia to insure that the population is what they are
supposed to be so we can see if the drug really works in
t hat popul ati on.

DR. FOX: Thanks.

DR. RELLER  Art, could you comment on patients
with fever and neutropenia. Wat we heard was the white
count is comng down and you stuck with 24 hours until it

pl umets bel ow 500. Theoretically, what woul d happen is you
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woul d pl umet bel ow 500 before the fever cane about.

Are we anticipating the fever as well as the
neutropenia with these early interventions or should a
patient have--1 think we need to enphasize that it is fever
and neut ropeni a.

DR. BROMN: Yes; it is.

DR. RELLER  Because the creep goes such that
patients who are afebrile, who have a normal white count,
are started on antibiotics in anticipation that they are
goi ng to have neutropenia and the anticipation that they are
going to have fever. One gets so nuch anticipation that it
ends up bei ng everybody who has the entity; that is, the AML
gets tenperature and anticipation that sonebody they are
going to get chenotherapy and be neutropenic.

DR. BROAN: Both

DR. RELLER It is slippery.

DR BROMN: It is both. It seens to nme that, at
time 0, when the patient--presumably, a patient calls up and
says, | have fever, because they were told that when their
tenperature is about X, they are to call in.

They cone into bed hol di ng, energency room
what ever, and, indeed, they still have fever. So there are
your two neasurenents above 38 within--did we deci de how

many hour s?
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DR. ROSS: Twel ve.

DR. BROMN: A certain period of tine.

DR CRAIG So it is 24, isn't it?

DR. BROMN: Their white count is neasured at that
poi nt and the neutrophil count, indeed, let's say, is
bet ween 500 and 1000 but it is anticipated that it is going
to drop below 500 within 24 hours of that entry tine. All
the fever for that tinme would count.

| don't think it can be done for anticipated
fever. | agree with you.

DR. RELLER  The reason | enphasize this is
because, it seens to ne, that the issue of--that it
reinforces sticking with the 24 hours because the fever, in
these patients, we are assumng is related to the
neutropenia. |f they have fever that is not associated with
the neutropenia, then that is not the body of patients that
is being studied in these trials so that it would not be an
i ssue of being below 500 within 24 hours if it is patients
with fever and neutropenia that are being studied as opposed
to patients who have an underlying disease that are febrile
who t hen get chenot herapy.

DR CRAIG | guess the only the only question
woul d ask is we did have the open public hearing. D d the

person from Nexstar feel that--did you want to finish up
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what you had said or are you done?

DR. SANDHAUS: | think the questions have been
answer ed.

DR. CRAIG (Ckay. Thank you very nuch.

| would, then, say we are adjourned.

DR. CHHKAM: | just wanted to nake a couple of
coments as we have wapped up this two-and-a-half days of
meeting. First of all, I would like to thank the commttee
menbers and our consultants and guests for really review ng
|ots of material in a relatively short period of tine,
particularly for the discussions that have gone on.

They have been very hel pful and sort of right on
target in terms of how we will use the discussions to nodify
t hese draft docunents over the next 90-day comrent period
and i nclude coment fromthe public.

| would also Iike to thank the audi ence who stuck
it out for these two-and-a-half days and for questions and
i nput because we also feel that is inportant as we nodify
t hese docunents.

Most inportantly, | would |ike to acknow edge the
staff within ODE 4 and the divisions for all of the hard
work that they have put in in producing these docunents over
t he past couple of nonths and the tinme that has been put in
in preparation for the presentations.
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| think the presentations have been of very high
quality and have really been right on target in terns of
identifying the issues that needed to be discussed for each
of these docunents.

Then, nost of all, | would |like to acknow edge
Renata Al brecht who has really been the coordinator for this
entire effort and has really been sort of the driving force
in getting all this work done.

So thank you very mnuch.

DR. MJURPHY: | did have one | ast coment for the
commttee. Wen we told people we were going to review
ei ght een gui dances issued by the FDA, eyes would gl aze over,
peopl e woul d beconme linp. | would like to say to both the
Division and the Advisory Commttee, and the audi ence, you
have taken these boring, dull guidances and have not only
made the discussion sinply informative; it has been really
stinmulating, reinvigorating and, Barth, it nakes ne realize
my fellowship was sonme of the best days of ny life in your
m cr ol ab.

Thank you all, and we will see you again.

DR. CRAIG W are adjourned.

[ Wher eupon, at 11:40 a.m, the neeting was

adj our ned. ]

M LLER REPORTI NG COVPANY, | NC.
507 C Street, N E
Washi ngton, D.C. 20002
(202) 546- 6666



